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N SPRINGS SHEET PILE "PEST PROGRAM SUMMARY

SUMMARY

The test program work began on Dec. 2, 1994 and was completed on Dec. 30, 1994.
Initially the Subcontractor attempted to install piling with vibratory hammers. After
several attempts, with very little penetration accomplished, a diesel impact hammer
was utilized. Although there was improvement in performance it quickly became
obvious that if the dense soil was to be penetrated it would require still larger pile
hammers. 'rest pits were dug to explore ground conditions which confirmed that dense
soil and not large obstructions was preventing penetration. For the second test a
variable energy hydraulic hammer capable of higher driving energy than the diesel
hammer was utilized. Although early indications during driving appeared to be
successful, it was discovered after extraction, that the pile had reached only 30'
penetration and then refused to penetrate further due to the dense Ringold formation.
The high energy produced by the hammer had destroyed the bottoms of the pile. Three
further tests were conducted utilizing maximum hammer energy before pile failure
occurred, all of which penetrated approximately 30 feet, but 10 to 15 feet short of the
desired clay layer. Even though the pile penetrated to 30 feet with minor damage to the
tips of the pile, most had twisted and in some cases separated at the interlocks.
Adequate testing was performed to demonstrate that interlocking Z piling cannot be
driven to the clay layer, and at even lesser depths severe damage occurs. The Ringold
formation is therefore deemed not penetrable with standard methods of construction
due to its density and cementation. it is concluded therefore that a sheet pile wall can
only be installed after the insitu material is "broken up" and loosened prior to pile
installation.

TEST NO 1 N-97

PZ35 (heavy) sheetpile were driven with the APE 400 vibratory hammer to depths of
5 and 7 feet at two locations. A backhoe was then utilized to excavate and explore
underground conditions. A 14 foot pit was dug and then attempts to drive the pile with
the APE 400 and a Delmag D-19 Diesel hammer were conducted. The piling were
driven approximately 20' below the bottom of the pit. Geologists confirmed the
material being encountered was the Ringold formation. A hydraulic impact hammer
(IHC s70) was then utilized at a nearby location and energy levels of up to 50000 ft-lbs
was observed while two pairs of piling appeared to be driven into the clay layer at a
depth-of 48 feet. Upon extraction however id-was-discovered that this excessive energy
was destroying the ends of the pile at a depth of 30 feet and penetration was not being
obtained.
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TEST NO 2 N-96

Several attempts in the "diesel burn pit " area were made initially with a small vibro

hammer (APE 200) where refusal at approximately 5 to 8 feet was encountered in

either the Hanford or backfilled soils. Casteel CZ128(medium) sheetpile were used for
the initial test. A larger vibro (APE 400) was then utilized until it became obvious the

medium weight sheet was not adequate for the difficult driving conditions. Several

pairs of PZ35(heavy) sheets were then tested with the large vibro hammer with

pene trations of 8 to 12 feet obtained. Three pairs of
sheets were then threaded together and driven to apparent refusal, at a depth of

approximately 35 feet, with a diesel hammer (Delmag D-19). A variable energy

hydraulic hammer (RIC S-70) was then used and the sheets were driven an additional

15 feet. As was discovered at test No 1, ( at the end of the test program when the pile

were ultimately extracted by assisting with backhoe excavation) these pile were also

severely damaged and did not reach indicated elevations.

TEST NO'S 3,4 & 5 an.. N-92, N-93 & N-95 RESPECTIVELY

At all three remaining locations 4 pairs, or 8 pile were installed by threading the pile

prior to beginning driving and then alternatively driving on each pair so that no single

pile would precede its neighbor by more that a few feet. This was done to enhance their

ability to remain together as a unit and not separate from the interlocks. As in all

previous tests, pile shoes had been welded on all pile. In Order to possibly enhance

driving capability one pair of sheets was welded solid at the interlock. After several

uses there was no damage in the welded interlock area. Testing for the welded grout

angle was also conducted at all 3 locations. In all instances it remained intact with no

structural damage or intrusion of soil which would prevent future grouting. The S-70

hydraulic hammer was utilized but with a reduced energy setting of 30000 foot pounds

to prevent severe damage. When blow counts became excessive, where damage was

thought to occur, driving ceased and the pile were extracted. Penetration on all pile at
the three locations was in the range of 28 to 36 feet, still some 10 feet shy of the

intended clay layer. Although there was not severe tip damage as in tests 1 & 2 all pile
were twisted and in some instances had come out of the interlock 3 to 10 feet from the
tip. In almost all cases the pile shoes had sustained little damage. It appeared at every

location the pile began to deviate from intended alignment prior to getting through the

15 to 20 foot Hanford geologic zone. This was attributed to the large rock and cobbles

commonly found in this formation



SUMMARY OF CONCLUSIONS

Although the sheet pile could not be driven through the insitu dense material there are
several viable construction methods that could be utilized to "break up" or "remove"
the material prior to driving. These contingency plans are discussed in further detail as
follows:

• PRE-EXCAVATE Utilizing a large backhoe excavate a vertical trench shored in
the Hanford formation to a depth of 15 to 20 feet and extending to the clay layer.
Screen any large cobble or boulder and replace the material back into the
excavated trench. Utilize a bio-degradable slurry, as required, in the open
excavation to prevent caving of any sand lenses. The trench backfill will be at a
density to allow driving the sheet pile with conventional hammers to be relatively
easy.

• PRE-PUNCH Using a large (approx. 50'X 4'X 6") steel beam suspended by a crane
continuously drop the beam a few feet into a pre-excavated and shored shallow
trench. This action will break the material into fine pieces which will act as a slurry
to hold them in suspension and enable their removal. Bio-degradable slurry will be
utilized to assist this action and maintain a open slotted trench. As soon as the
beam reaches the clay layer it will be removed and sheet pile inserted. The
suspended broken fine material will be pumped as backfill alongside the sheetpile.
Supplemental backfilling will be done with trench excavations and imported
material as needed. The process is then repeated. This method would provide very
little exposure to personnel from any possible contaminated material that would be
found in the trench. This method has been utilized successfully in Canada, and it
should be considered as innovative technology for sheetpile installation in a
contaminated environment.

• PRE-DRILL Using a large auger, on four foot centers, drill to the clay layer a
hole approximately three feet in diameter. Screen the material for oversize cobble
or boulder and place back into a previously drilled hole. Continue this process
prior to installing pile. Utilizing a pair of heavyweight Z Sheet pile that has been
fully welded at the interlock seam, drive the pile into the previously drilled holes
where the cemented dense material has been broken up. The small area of
undisturbed material between each hole can be driven through, (the interlock has
been welded solid), as it now has an area to move to when required for
displacement.

Each of the forgoing alternates would need to be tested prior to ordering sheetpile.
Each has it's advantages and disadvantages regarding health safety, cultural and
economic benefits. The first recommendation would be to pre-excavate as it is the most
proven regarding construction methods and technology. After confirmation of
production any of the methods could be utilized for a 3000 linear foot wall, with a
anticipated cost increase from the original plan in the range of 10 to 40 percent.
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I.	 ACTPYITY SEQUENCE/SCHEDULE

Upon notice to proceed with construction, RCI Environmental, Inc. (RCIE) will mobilize the required
equipment to the staging area at the top of the access roads. All security fencing, barricades, or
barriers will be placed around the staging area as required Surveying will have been accomplished to
establish the high water mark and to set up the grid for haul road construction. All horizontal limits for
haul roads and for the sheet pile wall location will be established by the surveying efforts prior to road
construction. These activities will take approximately 3 days to complete.

Following satisfactory completion of the preparatory items listed above, RCIE will begin filling the
diesel bum pit area using the bermed material nearby, and using borrow material as necessary f rom the

Contractor borrow source. Haul road construction will begin at the down stream end of the project.
Please refer to Attachment A-1 to review technical specifications for the haul road construction and
temporary erosion and sedimentation controls along the Columbia River. Haul road construction will
take approximately 7 working days to complete.

As the haul road construction progresses, areas will become available for the initiation of the test pile
program. Beginning at approximately Station 35.45, RCIE will execute the installation of four 50 foot
sheet pile sections ("pairs") of sufficient length to the clay layer. Each sheet pile classification (medium
and heavy) must be represented at each test station, which will result in a total of eight sheets being
driven at each location (please refer to Attachment A-2 for manufacturers data/specifications on the
different sheet classifications to be tested during this phase). All sheets will have a minimum yield
strength of 45,000 psi, and all will be retrofitted with driving shoes, except the medium sheets which
are a cold rolled sheet.

Seven of the test pile driving events will occur at specific locations approved by the Contractor. One
more location will be determined by the Contractor. During the test pile driving phase, three different
driving mechanisms will be employed (vibratory, controllable hydraulic impact, impact, please refer to
Attachment A-3 for specifications on the hammers to be used). If there are no major impacts due to
subsurface conditions, or due to contamination issues, the test pile program will take approximately 10
working days to complete. All piling utilized in the test program will be assigned a unique
identification number and will be marked in one foot increments along the length of the sheet. New
identification numbers will be assigned to sheets when used in a new location. Please refer to Section
III of this Plan for contingency plans and potential scenarios.

The test pile driving activities will be sequenced according to data gathered during the test well
installations. Areas known to be free of detectable contamination will be given first priority for test pile
driving in order to allow the operation to continue without delay until the end. We believe that data
gathered during the first few rounds can be used to determine the appropriate sheet classification.
Initial orders for sheets could be considered at that time avoiding potential schedule impacts, even if the
test pile program is not complete due to contamination issues. If the test pile program is delayed for
reasons other that contamination issues, we would delay ordering sheets until the test program is
complete and the Contractor approves of the sheet pile selection. Our 30 1/o Design submittal will
address this issue in further detail.
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TEST PELE WORK PLAN-

Initially, all equipment and required mate rials will be mobilized to the first test pile station and staged to
allow access to the sheets and to the d riving location. There will be 4 pairs of each classification of
sheet to be used in the test pile program (4 ea. medium sheets, CZ 128 X 50' with pile tips, and 4 ea.
heavy sheets, PZ 35 X 50' with pile tips). The crew will begin with insta

ll
ation of the CZ 128 sheets

using the APE 200 vibrato ry hammer. Penetration data will be recorded by the CQCR du ring all
d

riving operations.

If p
il
es penetrated up to 25 feet using the APE 200, the APE 400 hammer c an be used at 3/4 power. If

penetrated to 30 feet, the APE 400 c an be used at full power as long as the sheet continues moving.
Heat build -up within the interlocks must be monitored and controlled du ring all d riving operations.
Other scenarios to be used in the event that the APE 200 does not d rive sheets adequately include the
use of the diesel hammer with pile leads and helmet. The impact hammer will de

li
ver energy capable of

delivering d riving stresses of up to . 95 of the yield stress of the sheet pile as determined by the Wave
Equation Method of analysis. Again, all penetration data must be recorded (see log in Attachment A-
4). If the impact hammer driving appears desirable, we will mobilize the PDA monitoring equipment
for any further use of impact d riving. However, we do not be

li
eve that driving sheets with an impact

hammer will be desirable or required. It is our professional opinion that a l arge vibratory driver will
install the sheets with less exposure to damage to the sheets and will display more consistent evidence
when the so il changes to s

il
ty clay. Therefore, if we use the impact hammer, we would pl an to drive

the first set of four test sheets without using PDA monitoring. If test d riving with the impact hammer
shows some advantage, we would mob

il
ize PDA monito ring equipment to be used during any

additional impact hammer test d riving. If required the third hammer that would be mobilized would be
a hydrau

li
c impact hammer. Proper size of this hammer would also be determined by the wave

equation method of analysis.

Following the successful driving of CZ 128 sheets, they w
il

l begin to be extracted. A Radiological
Control Technician (RCT) will be required during all extractions to survey the sheets as they are
removed. If surveying shows no contamination, the sheet wi

ll 
be placed back in the stockp

il
e of CZ

128 sheets to be re-used at the next station. If contamination is confirmed, two workers wi ll be
prepared (with suits, cleaning materials, drums, etc.) to begin a decontamination operation. The sheets
will be cleaned using hand towels and a non-phosphate detergent, and then re-surveyed by the RCT. If
clean, they wi

ll 
be placed back in the stockp

il
e. If sti

ll
 contaminated and unable to be cleaned, they wi

ll

be placed in a separate stockp
il
e to be managed by Contractor. Fo

ll
owing the fu

ll 
extraction of the

sheet, it will be inspected for damage at the tips and the interlocks, and a written record noting depth or
damage of other changes to sheets such as deflections or bends. Photographic re cords wi

ll 
be

maintained for damaged areas with sheet identification number clearly shown in the photograph. The
above-described procedure w

il
l be repeated exactly for the PZ 35 sheets.
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IL SITE SECURITY/SAFETY

The RCIE Superintendent (Roger Brown) will control all access to the site. All site workers wi
ll

attend a daily safety meeting at the project site. A daily site log will be maintained where all other
visitors to the site will sign in and out. Each worker will be b riefed on the impo rtance of securi

ty at this
site, and will be charged with the responsibility of immediately notifying their Foreman or the
Superintendent of security violations.

A combination of bar riers, yellow and magenta rope, and/or warning signs will be present at the project
site delineating areas of limited access. All excavation and fill areas will be considered Exclusionary

until designated otherwise. Only workers trained in accord ance with 29 CFR 1910.120, Hazardous
Waste Site Operations, and trained for radiological work ("trained") will be allowed in these areas.
The Support Zone will be established at the top of the existing access roads, roughly in the middle, and
wi

ll
 consist of po rtable latrine faci

li
ties, storage for equipment/tooWmaterials, and an office trailer.

This area will be the break/lunch area, the safe refuge area, and the command post for all operations.
There will be a latrine supplied at the bottom of the downstream access road also. There wi ll be at
least one portable phone on site at all times.

Lane closures of existing pub
li
c roadways is not anticipated. Construction warning signs will be placed

in the immediate vicinity of each entry/exit location. Flaggers are not anticipated to be required. A
ll

trucks used for importing bacldill or road mate rial will be required to obey all local traffic laws.



M. CONTINGENCIES

RCIE has identified potential scenarios which could result in the sheet not reaching the desired tip
elevation. Each scenario has been analyzed and a contingency plan presented to address the possibility
of test program failure.

The most obvious potential problem would be encountering subsurface obstructions such as large
boulders, logs, or buried concrete. In the event that these obstructions are encountered, RCIE will
continue to make efforts to drive the sheet using the different hammers. If all options are unsuccessful,
we will re-align the wall around the obstruction. In this way, the test pile phase will provide valuable
data regarding problem areas along the proposed alignment, and will allow for additional contingencies
to be built in to the Design Submittals.

Another potential problem is the possibility that native overburden material will be unsuitable for
conventional driving techniques. This is a case where the optional driving mechanisms would be
employed including hydraulic hammers or impact hammers. If these mechanisms also fail, we may
have to resort to some form of subgrade preparation prior to attempting to drive the sheets in the most
troublesome areas. This option of test pile driving could potentially cause contamination problems for
equipment, sheets, personnel, etc.

Contamination of test pile sheets may also cause delays and problems. If contamination is detected
during sheet extraction, RCIE will implement a decontamination procedure utilizing hand towels and a
small amount of non-phosphate detergent. The sheet will be extract in five foot increments, allowing
the RCT to survey the exposed surfaces, and allowing for decontamination, if necessary. If
decontamination is unsuccessful, the affected sheets will be turned over to Contractor for final
disposition.

Additional contingencies will be developed as the test pile program progresses, and will be added to
this plan as necessary. Also, all subsequent design submittals will include contingency planning to
address potential problems.
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IV. EQUIPMENT, MATERIALS AND MANPOWER

The test pile program will be accomplished using a Manitowac 3900 crawler cr ane and a Grove RT65S

35 ton rough terrain crane. The crane will be assembled and a safety inspection checklist prepared

before any crane operations commence. All initial test d riving will be done using an APE Model 200

or Model 400 vibratory hammer. We would prefer not to use any driving mechanism other than

vibratory . The vibrato ry hammer offers a greater degree of control over the sheet as it is d riven, allows

for easier detection of subsurface damage to the sheets, allows immediate extraction of the sheets, and

also will cause less damage to sheets. If the test pile program is successful using this mechanism, we
propose not to use the other options because of the overall adv antages of the vibratory mechanism. In

the event that another mechanism is required, the impact hammer to be used will be the Delmag 19-32

Diesel Hammer. The Hydraulic Impact Hammer will be a IHC-S-70. Please refer to A ttachment A-3

to review a list of the proposed equipment for the test pile program, and manufacturer's specifications

for all driving mechanisms. A
ll 

d
riving mechanisms meet the specified performance criteria required by

the Contract Documents, Exhibit E, 2 3 , A, B, and C.

We will require a Radiological Control Technici an on site for the duration of the test pile program.

This wi ll a
ll
ow the immediate extraction and survey of each sheet as soon as the d rive is successful.

The pile bucks wi
ll
 be available to hand wash sheets (using hand towels and a small amount of non-

phosphate detergent) in five foot increments if necessary for decontamination. All excess rinse liquids

will be co
ll
ected in Contractor-supp lied 55 ga

ll
on drums and transported to the staging area for

Contractor pickup. In the event that the sheets cannot be adequately decontaminated, it may be
necessary to turn them over to Contractor for final disposition. We will avoid the known "hot spots"

until the end of the test pile program to avoid unne cessary delays in pre-determining what sheet seems

most approp riate for the project.

The sheets to be used for the test pile pro gram are as follows:

Heavy sheets	 PZ 35
Medium sheets	 CZ 128

There are catalog cut sheets with specifications for each different sheet classification in Attachment A-
2.
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N SPRINGS SHEET PILE BARRIEk wVALL - SUBCONTRACT 22194-14-EE-000001

PILE TEST INSTALLATION REPORT NO 	 DATE	 LOCATION	 SHEET-OF
INSPECTOR	 WEATHER	 TEMP

SHEET PILE NUMBER

LENGTH IN FEET
SHEET TYPE
THICKNESS
END CUTOFFS
INTERLOCKS
LINEARITY
PILE SHOES

INCLINATION

PARRALLELNVALL
HAMMER-TYPE
HAMMER-MODEL

TIME START
TIME END
FINAL PENETRATION
REMARKS
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HANFORD - PZ35 X D19-32

No. Ultimate Max C. Max T.
Capacity , Stress Stress

kips ksi ksi

1 250.0 23.861 3.005
2 300.0 24.588 2.519
3 350.0 24.974 1.842
4 400.0 25.107 1.608
5 450.0 25.171 1.119
6 500.0 25.836 1.239

12/08/94

Blow Stroke Energy
Count

BPF ft k-ft

40.1 8.11 17.22
56.8 8.41 17.05
67.9 8.57 16.74
82.6 8.64 16.70
99.5 8.68 16.61

114.0 8.97 17.25

4
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	No. Ultimate	 Max C.

	

Capacity	 Stress
Max T.
Stress

ksi

2.399
2.369
2.219
2.035
1.839
1.511
1.429
1.417
1.419
1.506

Blow Stroke Energy
Count

BPF ft k-ft

169.7 1.00 6.39
80.2 1.63 10.34
54.1 2.26 14.30
42.2 2.90 18.25
35.2 3.53 22.19
30.6 4.16 26.17
27.2 4.79 30.15
24.7 5.43 34.11
22.7 6.06 38.04
21.1 6.69 42.02

kips ksi

1 300.0 12.611
2 300:0 16.245
3 300.0 19.185
4 300.0 21.781
5 300.0 24.074
6 300.0 26.248
7 300.0 28.114
8 300.0 29.964
9 300.0 31.744

10 300.0 33.356

ti

HANFORD - PZ35 X IHC S70
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Capacity:	 300 kips
IHC Hydh S 70
Efficiency .950
Helmet 2.00 kips
H Cushion 0 k/in

0 -	 .100 .100 in
J =	 150 .150 s/ft

Pile Length 50.00 ft
P-Top Area 3B.B2 in2

30

20

i0

Comp Str
ksi

Tens Str
ksi

Stroke
ft

8.0

6.0

4.0

2.0

180 EB = 20 %0	 60	 120
Blows/ft

Goble Rausche Likins & Associates. Inc.	 GALWEAP(TM) Version 1.993-1

HANFORD — PZ35 X IHC S70
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Comp Str
ksi

30

20

10

Ult Cap
k ips

400

300

200

100

Tens Str
ksi

Stroke
ft

8.0

6.0

4.0

2.0

-a 1

0	 40	 80	 120
Blows/ft

OELMAG 0 19-32
Efficiency 720
Helmet 2.00 kips
H Cushion 60155 k/in

0 =	 .100 .100 in
J -	 .150 .150 s/ft

Pile Length 50.00 ft
P-Top Area 38.62 in2

PILE MODEL i SF OTSTRTB

EB = 20 %

0

. le Rausche Likins 6 Associates, Inc.	 GRLWEAP(TMJ Version 1.993-1

HANFORD - PZ35 X 019-32
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the uniq ue pulling hammer
E
E
cc

71, 777 ,7,	 717	 717;77

tt	 The IHC Hydrohammer, the first intelligent piling hammer, has ushered in a new era in'
I	 -pilednvingtechnology.This electronically-controlled, hydraulic piling hammer is the:answer X
t̀ 	 to the demands imposed by modem foundation technology.	 a.^

The highly reliable electronic control system of the Hydrohammer ensures optimum control of
the piling process, and the design enables a range of safety, monito ring and indicating ,."
devices to be incorporated without the need for sensitive mechanical components. Compared
w

it

h other piling hammers, the Hydrohammer may justly be described as multi-functional.
The limited number of components cont ributes greatly to its reliability.Dutch and foreign
patents have been applied for in respect of the unique construction of the Hydrohammer.

it

3eneral information
The Hydrohammer is a universal hy-
draulic piling hammer for use onshore
or offshore, in air or submerged. More
: han 20 years' development, manufact-
uring and operating expe rience lie be-
hind the revolutionary design. Among
the most striking advantages of the Hy-
d rohammer are the control of the ener-
gy per blow and the limited number of
Domponents. The weight of the Hydr o-
iammer is small in compa

rison w
it
h

^	 a

the energy which it generates.
The net energy applied to the pile,
which is measured during eve ry blow
and shown on the control panel, can be
continuously regulated from maximum
to less than 5%
As the energy is precisely known, the
force in the pile can be accurately com-
puted. If desired, the Hydrohammer
can deliver a single blow with full
energy control.
The control system causes the ram to
stop automatically f:
-the pile sta rts to run faster than the

hammer (in soft soils);
-the Hydrohammer is not co rrectly

positioned on the pile;
- the stroke becomes too high;
- the blow energy is too high.

An indicator system is incorporated to
enable controlling and monito ri

ng un-
derwater piling operations.
The Hydrohammer is of modular con-
struction. There are no bolts, hoses or
other connections inside the hammer,
a fact which contributes to its reliability.
Should vital pa rts such as valves, accu-
mulators, sensors, etc. require repla ce

-ment, these can easily be reached from
the outside. Exhaustive tests on various
types of piling operation on land and
offshore have fully confirmed the relia-
bility, controllability and ease of oper-
ation of the Hydrohammer.

- r

rr
v

L

L



Offshore piles °°'
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The Hydrohammer is ideal for offshore pile-
driving, either above or below the surface.
Besides the features listed on the previous
page, it possesses several advantages in
the offshore environment.
- It is very slim and can thus follow the pile

through the guides of a jacket; no follow-
ers are needed.

-No cushioning material is required, pro-
vided that the special anvil is used.

-Models up to and including the S-250
can pass through the rotary table of a dril-
ling rig.

-The maximum energy per blow can be
used when driving piles in very great
waterdepths.

-All relevant components have been
tested for piling at depths of up to 2,000
m. In principle, the hammer can operate
in even deeper water.

-The Hydrohammer is the most popular
hammer for driving conductor pipes.

-The hammer is tested horizontally on
deck before being lowered for under-
water piling. When all hydraulicand elec-
trical connections have been made, the
hammer is operated on deck. The ram is
moved hydraulically to and fro over a
controllable distance by means of the
control system and the valves.

-The automatic circulation of hydraulic
fluid through hoses, hammer and power
pack when the unit is at rest ensures an
even temperature and the venting of air.

-Fixed pile guide sleeves, enabling the
Hydrohammer to sit freely on top of the
pile.

-Engineering assistance based on many
years' experience of offshore piling, both
above the waterand submerged, is avail-
able.

-All necessary ancillary equipment, such
as pile guide sleeves, adaptors, com-
pensators, winches, etc. can be supplied.

-1HC Hydrohammer guarantees service
and provides operational assistance.

r'



operat-Ton Control V

T n special ram O, which fors part of the
p s;on rod O, is mounted in the totally-en-
cosed housing O and runs in sealed, oil-
lubricated bushes O and O. This bearing
arrangement affords low friction and eli-
minates wear, even at angles.
Hydraulic fluid flows via the hose connect-
ion © and the valves in ring O to the under-
side of the piston O in the cylinder (2, the
pressure of the fluid lifts the ram O.On the
downward stroke, additional energy is deli-
vered to the ram, producing an ac ce ler-
ation of 2 g. The maximum stroke of 1 m
thus corresponds to a fall height of 2 m.As
the accelerative force on the ram can be
controlled independently of the hydraulic
pressure, any loss of blow energy when
working at great depth can be easily com-
pensated. To drive a pile through a pipe
or through the pile guides of a jacket, the
hoses are connected at the top of the
Hydrohammer.
In the position of rest, the independently-
operating delivery and return valves are
both open, allowing the oil to circulate
through hoses, Hydrohammer and filters,
thus preventing malfun ction as a resu

lt
 of

filthy oil.
During piling operation, the ram hits the
special anvil ®, which is placed on top of
the steel pile + without the use of cush-
ioning material. The pile guide sleeve
enables the Hydrohammer to sit freely on
top of the pile without the need fora special
guide frame. Pile guide sleeves can be
supplied for all pile diameters, larger or
smaller than the Hydrohammer, together
with adaptors for intermediate sizes. Provi-
sion is made on the housing for attaching
lead clamps for onshore piling with leader.
In this.situation, the pile guide ®is not used,
and piling is carried out with conventional
pile helmets. Fixed helmets can be sup-
plied to ensure optimum centring of the
Hydrohammer, thus reducing the risk of
damage of the pile. When driving concrete
piles, a softwood packing must be used.
When the Hydrohammer is used for ex-
traction, the ram hits the limiter OO beneath
ring O. The energy is then transmi

tt
ed via

the housing, and the special Hydroham-
mer pAe attachment to the pile itself.
Ashock absorber O is fitted at the bottom
of the housing to absorbthe rebounce from
the pile and avoid damage of the Hydro-
hammer,

The electronic control system,which
is easy to operate, contributes in
large measure to the reliability and
versatility of the Hydrohammer.
Additional instrumentation - and
with this greater susceptibility to
faults - is not necessary, even for
underwater piledriving, because all
relevant information and the requi-
red safety can be obtained via the
existing control system.
The most impo rtant data, such as
blow energy and blow rate, and sig-
nals indicating the most common
faults are presented on the control
panel. The piling process can be
remotely controlled. Should a fault
develop, the hammer stops auto-
matically and the reason for the
stoppage is immediately shown on
the panel, enabling the operator to
take appropriate act ion.
The IHC printer, with the aid of which
a report of the piling operation is pro-

won -
• 	 O .n	

•^

.4^

duced on a strip of paper, can be
connected to any control unit. The
following data are registered:
- Project information
- Pile data
- Date and time
- Sta rting and stopping times
- Penetration
- Number of blows per 25 cm

and/or 1 ft of penetration
- Mean blow energy per 25 cm

or 1 If
- Number of blows per minute
- Total number of blows
- Fau

lt
s and time of occurrence .

For offshore applications, a control
panel with built-in printer, video
screen and floppy disc can be sup-
plied. An extensive package of piling
and system data is presented on the
screen, and all information is as-
sembled on the disc.
The printer can produce the piling
repo rt simultaneously or subse-
quently.
The repo rt can also be read off the
disc by a computer, after which the
results can be processed and/or
compared with previous calcula-
tions.
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For piledriving operations on land, the
Hydrohammer offe rs the following advan-
tages over conventional equipment:
- High rate of completion, thanks to higher

blow rate, high efficiency and undiminis-
hed pe rformance after protracted opera-
tion.

- Simple to operate.
-Low fuel consumption, as result of the

high efficiency.
- Low initial investment. With the wide ran-

ge of control and the reliabi lity, a smaller
number of different hammers are requir-
ed to cover the total energy range.

-The Hydrohammer can operate at any
angle. In principle, it is even feasible to
drive a pile horizontally.

-The Hydrohammer is suitable both for
driving and extract ing piles.

-No resonant vibration in adjacent build-
ings, thanks to controllable blow rate and
impact energy.

- Display of the energy per blow delivered
to the pile enables the operation to be
monitored throughout.

-Absence of wear. The Hydrohammer is
totally enclosed and the ram is suppo rted
in oil-lubricated bearings.

-T	 , is no environmental pollution.
I _ ydrohammer emits neither exhaust
fumes nor oil splashes.
To compare the pe rformance of a Hydro-
hammer with a diesel hammer: 10 kNm
net energy per blow of a Hydrohammer is
equal to 25 kNm rated energy per blow of
a diesel hammer.

- The engine of the crane can serve as the
power source for the Hydrohammer.

- A printer, which automatically produ ces a
repo rt of the piling operation, is available
as an optional extra.

Onshore pilifi§ 4p ^ l a $



L.B. Foster Company
Pile Driving and Extracting Equipment

National Distributor For IHC Hyd rohammers
United States and Ca ribbean

Construction products Include:
• roster Vibro D river•/	 • DCP lifting shoes

Technical data IHCHydroha" 

TYPE S•35	 1 6-70 3-90	 1 9-200 S-250	 I 9.4W I	 9.600 9•WO a-low "WO I	 b-2000 I	 s-3000

OFTWG DATA
Mak piberMryy/bbw (1) kf/rn 35

51470
90 200 250 400 500 800 1,000 1,800 2.000 'OOo

1,. 25.500 00 86.000 145.000 1825 00 290.000 36SAM 550.000 750400 1,160 400 1.484000 1'000

Mm pile enwgyTblnw, Men 2 2 3 7 10 20 20 40 40 50 s0 1 00
11AN 1,450 1.450 221 S,Wo 7,300 14,500 14,500 29400 29400 43,500 58,000 72500

BbwrMalmMl erwryyl (2)I Whan 60 50 50 45 45 45 45 45 45 40. 40 35

PEN rslw
(3 )1 Results

S.
8.9 2.6 26 2.7 2.6 2.8 2.8 2.5 2.7 2.6 2.7

waam
Rem ton 3.3 3.5 4.5 10 12.5 20 25 40 50 80 100 150

m 7,300 7,700 10.000 22200 27,600 "ADD 55300 WOOD 110500 177,600 221,000 332.000
Hammer (n s10 Ion 6.3 73 92 22.5 27.5 47 57 65 100 185 210 325

MIS 13,900 18200 2030) 50.000 SLOW 104,000 126000 198DW 225400 385.000 465400 7204M
Rat-opBpnnN11 ton 0.7 0.8 0.9 35 3.5 5 6 9 9

50,027
30 38

Ibe 1, 550 1500 1,800 7.700 7.700 11,1 00 1 13.300 17,700 17,70 00 665(10 94,000
PWIWe9s	 beOW (4) Ion 3.5 42 42 9 9 15 16 27 32 70 75 85

IN j	 7,700 6300 9300 20.000 20.000 33300 35.400 60.000 70500 155,000 166,000 1884M
Tlaslwtightinair	 (5) t1 10.51 12.3 14-2 35 40

.0067
74 120 146 262 315 469

( / 4354006N 232W 27.500 31 .400 77,000 sum 1460 162 .000 266400 324 .000 580400 897.000
TOMS weght	 IS) tan 8.3 9 11 25 30 52 64 104 125 204 248 390
Submerged Iha 019.4 20.OW 24300 55200 66.600 115000 142.000 230.0 1 276.000 451400 549.000 883.01

OBAB161ON5
Gentle Wad	 mm 810 810 610 915 915 1240 1220 1520 1,520 1530 1870 .2,130
MmmwA	 I arch 24 24 24 36 36 48 49 50 50 72 72 84
Longo of morkmr8	 1 mm 5.800 7.130 7.980

m
&900 9.850 9,400 10.140 9,300 9.41 12.700 13,81 16.700

Inch, 220 270 310 350 380 370 400 367 37D 500 SW 880

aMwa kxp9ss up tq	 mm 760 915 915 1220 1.220 1 .520 1 ,520 TAX IAA 2,130 2 , 130 2.440
(OD)C	 hall ncn 30 36 36 48 48 60 60 72 72 N 64 96
Lersthdpibm	 mm 1220 1520 1,520 2.650 2.650 3,690 3,470 3.750 3.750 3.750 3,750 3AW
A, 	 D	 Inch 48 50 so 105 105 145 137 148 146 146 148 150

th dhsmmerwlM	 mm 731 9,150 9.900 12400 12.800 13.560 1 4,120 13450 14350 1],450 18.700 21500
Wen	 br	 E	 I inch 290 360 300 1	 475 505 535 556 !	 545 565 690 740 1	 850

HYDRAULIC DATA

Operating pressure	 per 200 220460 200 250 250 300 220 290 220 275 280
as, 2. 3.	 4, 2. 3. 3 43^ 3.3^ 4,0^ 3.3

50 3350 4350Mac daswre Oil 5.000 5.000	 1	 5 .000 SAM 5.000 5000 SAW 5.000 5.000 5.000 5.000 5000
mon tow	 un 150 220	 !	 220 700 700 1.4 00 1.400 2.800 2.800 4.000 4.000 7,000

rMymn 40 5(t	 58 185 185 370 370 740 740 IAA low 1,650
Poxerpedt	 1(711 kW 8585 140	 140 450 450 am am 1500 1.500 2,400 2400 3.700
Hydra	 1101uclumaI m 25 32	 32 50 2x 50 2x 50 2x 50 100 100 100 100 140 I(e)

_.._.	 _	 ( Inch  1 1251	 125 2 2x2 2x2 2x2 4 4 4 4 5.5

(1) Maximum energy measured in the pile
and based on the use of the standard
Hydrohammer anvil.

(2) Number of blows at maximum energy
per blow and with power as stated in
the Table. At lower energy per blow the
number dT blows can rise 1o	 -150

! per minute, clepe ding ur3n-TTMpe of
hammer and the nature of the piling
operation.

A	 B'le: (3) The pile energy-weight ratio (PEW) is the
maximum blow energy per unit of ham-
met weight measured in the pile, the
hammer weight in this case being the
submerged	 weight	 including	 ballast,
sleeve and anvil.

^:--

I

(4) Lighter pile sleeves can be used when
operating in air.

(5) Total weight of hammer plus sleeve, bai-
D last and anvil.

rry	 ^1 (6) Sleeves for piles of larger diameter can
be supplied, so can inse rts for smaller
diameter piles.

(7) Surface and underwater power packs
are available.

(8) Reels for the hoses can be supplied on
request.

Extractor • Steel sheet piling-regular
• Kobeloodissel pile hemmers	 and lightweight
• Foster pi le driving leads	 • H-bea ring pi les
- Pile d riving cushion material	 • Pipe piling
• Pile d riving aeceasorWa	 • Caisson pipe
• Ground miss" shackles 	 • Highway b ridge products
• Sheet plie threader • Structural and tested pipe
• Rodeb suppo rt brackets	 • Rail and rail accessories

Sales offices
ALABAMA ILLINOIS	 PENNSYLVANIA
I" PMTwe, Park South 1111 Else Tmhy 'e.'elNe.	 F., Pyre
Suite 46E Sue. 2BS	 P.O. Bo. 21,14
B Darknmm9Mm, AL 35243 D	 PMnre¢, IL 60018	 fruall	 rgh. PA 15230kinkrink

	 (2	 i 01	 5413 Phona. (7m) mil-4450	 Prune. 141219265600
ARIZONA KENTUCKY	 TEXAS
250 South Senn M.nue 7(D B	 Lmk Drive	 MIS FuMnks-
Phoem.. AZ 65013 Sun. 220	 Nanh H	 Ruri RWd
Prime 160212665901 L.einplon. aY 40500	 el4unon. Tx 77000

CALIFORNIA Phones. 16061 271,69M	 Phone 171 314962700

Lmg Beach Carpmale SOUne 1 LOUISIANA	 VIRGINIA
4300 Lang Baacn Beuyvnd 1921 Ckhmkale Sauna Bldg	 74W Byulml S tings Dine
Sun. 250 Swr. 4	 Sun, 225
Ling BaaCh. CA ROBOT SkIek. LA Mass	 R,	 nui. VA 22225
Fri (21314221816 Puma: (5041 Sul	 Prim.. look) W0.33' 5
4117 Wh;ppa Row MASSACHUSETTS	 INTERNATIONAL
Haywnd. CA 9aW P.nl A. Park.	 n15 Fa; oankx
Plwna. 1.151 aa67W0 111 Sphere St.,	 NMh H	 RWd
FLORIDA Sunk 423	 rkmal. T% 77000
1051 Vikkkkkkkk k P. Framngham. NAOIM'	 Phme. ITIJ14662ID0
Sun. f05 Phonk'. (50618796681	

CORPORATE OFFICES
Namara. FL 32751 NEW YORKMEW JERSEY	 Fall Pyr.. P.O. Bo. 21,09
Prwne (407) all Iron Run Gwpwn. Came	 PmRMltin, PA 1523)
GEORGIA 310 M

ai
n Sueel	 Plme 141219263400

6155 ON PkamhN R ki uymown. PA 1&10693 14

Neroma. OA 30071 li on 121514.1.9006
Phunk 14041 W loss OREGON

5335 S k M.admn Ryd
Sun. 355
Lkka ok	 p. pR 9MUS
Pane. lso3r s3'-ana

For further mfonnithon wine.
L.B. Foster Company, 415 Holiday on", P it tsburgh, PA 15220

Phone (800) 255-4500, or Call your kcal sales office.

The manufactu
re

r reserves the right to alter the specilicatrons or equipment w ithout notice.

INC
HC Hydrohammer - P.O. Box 1-
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SHEET PUNG

CZ67 CZ95 CZ114AD
CZ72 CZI 07

CZ1
CZ84 CZ107 CZ128

h CZ95RD t	 CZ113 n	
41

x;481

Casteel Sheet Piling Specifications

SeCtiona

Width
Is

In.

tblaht
h

In.

Thtekneoe
111,

In.

Coatlne
Ant s

w. of pile

80411	 l
Area

ke4irt

Wes
of pile	 of wal l

IDJIIn.R.	 IbA.t

Section
Modulus

ln^Aln.ft.

Moment
of Inerda

In.4 I4n.1L

Radius of
Gyration

In.
Sections

CZ67 21.65 7.88 0.217 4.78 4.03 24.76 13.72 10.69 42.11 3.23 CZ67

CZ72 21.65 7.88 0 230 4.78 4.3G 26.70 14.83 11.68 46.00 3.27 CZ72

0784 21.65 7.88 0.276 4.78 5.05 31.05 17.21 13.62 53.63 1	 3.27 CZ84

CZ95RD 21.65 7.88 0.308 4.78 5.58 34.28 19.00 15.16 59.73 3.27 CZ95RD

CZ95 21.65 7.88 0.315 4.78 5.72 35.15 19.46 15.53 61.15 3.27 CZ95

CZ101 21.65 7.88 0.335 4.78 6.08 37.37 20.70 16.50 65.01 3.27 CZ101

CZ107 21.65 /.88 0.354 4. /b 6.44 39.58 21.91 1 7.48 68.64 3.27 CZ107

C2119 21.66 7.88 0.375 4.78 6.80 41.70 23.10 18 40 79 7n 3 97 02113

CZ114RD •24.02 13.39 0.315 5.90 6-43 43.80 21.88 29.76 199.24 5.55 CZ114Rp

CZ114 24.02 13.39

13.39

0.335

0.375

5.90 6.88 46.83 23.40 31.62 211.60 5.55 CZ114

CZ128 24.02 5.90 7.68 52.28 26.22 35.34 236.50 5.55 C2128

=41 24.02 13.39 0.413 5.90 8-48 57.92 28.88 39.06 261.40 5.55 CZ141

02148 X4.02 13.36 0.433 5.90 8.88 60.68 30.31 40.92 273.90 5.55 CZ148

Piling Comers and swat connectors supp lied an recut st.
For special bui lt-up sections, box piles, etc. contact your
CASTEEL USA. Inc. representative.

•AII Casteel sheet piling is manufactured in the USA end
meets or exceeds all 'Buy Amerrean• speci fications for steel
Sheet piling.

(1) Flanges and webs of the steel piles have the Same mldkness
(2) Factor for estimating $q 7. M Sheet piling su rface area to be Coated per

Kim h, of pile; exe:udec inivior audooe of Intarlocks.
NOTE: Draw rIS, specifications an ti data have been taken f

ro
m

manufact"re specifications.
• All piling Ill Gin be produced in Me fol lowing steel qual ity:

ASTM A 328, ASTM A 572 Grade 50, ASTM A 690

Steel Qualities

Minimum
Mlnlmum Ultimate Stress Minimum Yield Stress Flonpaoon

M 6 Ins.

PSI We psi Moo %G

ASTM 326 70000 485 38400 270 17

ASTM AM 65000 450 50000 345 18Grade 50

ASW A690 70000 486 50000 345 18
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A

	

f l 	 "

1	 PLZ23
	 733'	

PLZ25	
375'

'3.c"

	

335"	 I	 .375"

1	
335•	 1	 ^::...	 375"

Prope rt ies and Weights

Nomin
Tft

weignt	 `-
,n Pounds	 - -

-----
Mogmont

Section
Modulus, In.'

Surface Area,
sq 6 par fin It of bar

Single

So	

on

Par lln

6 0l wall
Total

Area
- NOminal

Coating Area'
Section

Designation

Area
aq in. Width.

Per lln	 Par sq it

 qt bar	 of wall
Inertia.

in.'

PL223 '328 24 e52 22.6 4075 804 30.2 698 5.52

PLZ25 1A60 24 4g6 24.8 446.5 65.7 32B 5.98 852

'EXC/udea Sather inte rior and tiff of mterpck.

Dimensions:
The dimensions given are nominal
Notes:
Steel Grades: PLZ23 and PLZ25 can be suppled
in ASTM A328 grade and in high-strength : loW-alloy
grades ASTM A572 - Grade 50 and ASTM A690.

BETHLEHEM STEEL H-PILES

Propert ies and Weights

Y

x- - x

Y

Flan a
r

Weight Area Depth Web
Thick.Section per of of ThIOW Surface

Number Fool Section section Width nags nags	 Axis X•X AXIS YV Area

A 0 b, 4 S,	 1	 I, S, rs ly Sy ry

to in.' in. in, in. in.	 in ! In., M. in.- in.' In. fhRt

HP14x 117 34.4 1421 14.065 0.605 0.805 1220	 1 172 596 443 53.5 3.59 7.11
102 300 1401 14 735 0.705 0 705 1050 150 592 360 51.4 3.56 7.06
89 261 1383 14.695 0.6'5 0615 904 I	 131 sm 326 443 3.53 7.02
73 214 1361 14.585 0405 ,	 0.505 729 107 Sao 261 358 3.49 6.96

H 2 84 24.6 12.28 12.295 0685 I	 0685 I	 850 106 5.14 213 346 214 5.97
74 218 1213 12.215 0.610 0,606 569 938 5.11 196 304 2.92 5 91
63 18.4 11 94 12.125 0.515 0.515 472 791 S06 153 25.3 2 .88 S.86
53 :55 11.78 12.045 0435 0435

I
393

I
668 503 127 21.1 2.66 5.82

HP10x 57 168 999 10225 0.565 0.565 294 588 4.16 101 19.7 2.45 4.91
42 12.4 930 10075 0420 DAIS 210 43.4 4.13 71.7 14.2 241 4.83

HPBx 36 10.6 802 9.115 0.445 0.445 119 29.6 336 40.3 9.88 1.95 3.92

'Nor avallaae in 	 Grade 60

Dimensions:
The dimensions given are nominal.
Notes
Steel Grades- Bethlehem H-piles can be supplied in
AS'rM A36, high-strength low-alloy AMM A572 -Grades
50 and 60, and In ASTM A690 (minimum of 50 tons
required per size). In addition, Bethlehem can also
supply H-piles to meet Charpy (CVN) requirements.

Ii you need additional p roduct data • or information more specific
to your particular Project, please call our Piling Product
Sales and Marketing Office in Bethlehem direct:
(800) 521-0432. FAX (215) 694-2640.

Form No. 2006
December 1991

Bethlehem E
Piling Products
Bethlehem Steel Corpora tion
Bethlehem. PA 18016
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Standard Specification for
High-Strength Low-Alloy Columbium-Vanadium Steels of
Structural Quality'

This surdard is issued under the fi xed designa tion A 572/A 5:2M: the number immediately following the desi gnation mdiuta the
year of origi nal adoption or, in the cite of reunion, the yeat of last revision. A number in parehlhcsn indis7tea the year of last
mapproval..+ sups x .vn cmdon M :.^.dints an ed itorial change since the l ast revision or leapprovai.

Th1S speuficallon riot ores opprorrd for we by arrncres ty :fie Department ofDe.'ensr dnd/or laune in :he DoD Index of Soxrficaaons
and.Sfanrlcrds.

" NOTF..—Supplementary Requirement 51 w as chanted to 590 in Apnl 1987.

1. Scope

1.1 This specification covers four grades of high-strength
low-alloy structural steel shapes. plates. sheet piling, and
bars. Grades 42 [290] and 50 [345] are intended for riveted,
bolted. or welded construction of brid ges. buildings, and
other structures. Grades 60 [415] and 65 [450] are intended
for riveted or bolted construction of b ridges, or for riveted,
bolted, or welded construction in other applications.

1.2 For welded bridge construction notch toughness is an
important requirement. For this or other applications where
notch-toughness requirements are indicated, they shall be
negotiated between the purchaser and the producer.

1 .3 The use of columbium, vanadium, and nitrogen. or
combinations thereof, within the limitations noted in Seaion
5, shall be at the option of the producer unless otherwise
speci fied. Where designation of one of these elements or
combination of elemen ts is desired. refe rence is made to
Supplementary Requirement S I in which these elements and
their common combinations are listed as to type. When such
a designation is desired, both the grade and type must be
specified.

1.4 The maximum thicknesses available in the grades and
products covered by this speci fication are shown in Table 1.

1.5 When the steel is to be welded, it is presupposed that a
welding procedure sui table for the grade of steel and in-
tended use or service will be utilized.

1,6 The values stated in either inch -pound units or SI
units are to be regarded as standard. Within the text, the SI
units are shown in brackets. The values stated in each system
are not exact equivalen ts: therefore, each system must be
used independently of the other. Combining values from the

'This specifica tion is under thejumciivnon ofASTM Commtttee A. I an Steel.
s ta inless Steel and Related Ailoya and is the d irect responsibility Oi Subenmmittee
A01.02 on StNelYn 1 Steel for i1ndle , Ro lling Stock, and Ships.

Current edition approved :uly 26, 1985. Published September 1985 lhipnally
published as A 572 - 66. last previous eddiun A 572 - 85.

r Annual Book o/ASTU -Tiandurds. Vol D1.04.

two systems may result in nonconformance with the speed.
cation.

2. Referenced Documents

2.1 riSTM Standards:
A 6/A 6M Specification for General Requi rements for

Rolled Steel Plates. Shapes, Sheet Piling, and Bars for
Structural Use2

A 36/A 36M Specification for Structural Stee12
A 514/A 5144M Specification for High-Yield-Streneth

Quenched and Tempered Alloy Steel Plate. Suitable for
Welding 

3. General Requirements for Delivery

3.1 Mate rial furnished under this specification shall con•
form to the applicable requirements of the current edition of
Specification A 6/A 6M.

4. Process

4.1 The steel shall be made by one or more of :he
following processes: open-hearth, basic-oxygen, or electric-
furnace.

5. Chemical Requirements

5.1 The heat analysis shall conform to the requiremenu
prescribed in Table 2 and in 5.3.

5.2 The steel shall conform on product analysis to the

req uirements prescribed in Table 2 and 5.3 subject to the
product analysis tolerances in Specification A 6/A 6M.

5.3 Alloy content sha
ll
 be in accordance with one of the

following types:

Elemen ts
	Hat Analysis. is

Type I—Columbium'	 0.005-0 .055 1
Type 2—Vanadium	 0 1 01 -0.15
TyDc 3—Columbium x (0.05 max. 581	 0.02.-0.15

DIU vanadium a
Type 4—Nitrogen" (with vanadiuml	 0.015 men

" Columbium when added either singly or in combination with •anadium sh"
be restricud :o the following unless killed steel is fumished e
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fq, lM 	 '11	 m Product Thickness

talc Pont. Min	 Maximum ThICJSness or Sae

J
Zees and p olled

G•.10e k [Mot] Pl	 and Barsaisles Structural Sruipes
G ̂ ewse

Sheet Piling Tees 
n.	 (mml

-42 (2901 4 42 [290) 6	 1 1501 as all a ll

'A [34514 so (3451 4	 (1001 ail as as

6014151 4 60 JAI51 VA	 1321 1 and 2 all a ll

B5 (4501 65 (450) 1 7.	 132! 1 not avalabk as

"'n the above tabula
ti
on. Grades 42. 5 0. and 60 (290. 345, and 4 151. are the yie

ld
 pant levels most closely approxima ting a gecismeme PrDgre%%Qn pa tt ern Oetwaen

36 ksi (250 M.PB]. tin. yield po,nr steels covered by S06dara tion A 361A 36M orb 100 k5i (690 Will, Min. yie ld s trength steels covered by Speci6ration A 5141A 514M.

6 See SpK*calldn A 6/ A 6M.

TABLE 2 Chemical Requirements"
(Heal Analysis)

	

Diameter TrlldsnCSS. a

Grace	
Sulfur.

 max	
Shapes

Plates to t+Ft•m. (40-mm] Thick. 	 Rates Over t+Frm.

Distance Between	 Carlson, MV(sinese,6 phosOhonss.	 Shapes t0 426 a/a (634 kq/m],	 (60-mmJ Th ick and
,

Parallel Fetes. 	 max, %	 Max, %	 max. Is	
%	

Sheet piling. Ban, ees. and	 DBMS Ovee 426 m/h

	

m. (mml	 p olled T^	 (B34 kg/ml

max. %	 range, Is

6 (1501	 42 (2901	 01 1	 1.35	 0.04	 0.05	 0.40	 0.15-0.40
4 (1001	 501345)	 - 0.23	 1.35	 0.04	 0.05	 0.40	 0.15-0.40
11. (32]	 6014151	 0.26	 1.35	 0.04	 0.05	 0.40	 ...
>sk-1 14 113-321	 6514501	 0.23	 1.65	 O.D4	 0.05	 0.40.
=•,4 (13Je 	65 [4 5 01	 0.26	 1.35	 0.04 _	 0.05	 0.40

A Copper when specified shall have a mAvnum content of 0.20: by halt analysis (

	

w	
0.16 % product anaycis).

ei Ma nengas0. mmum Matat ana lysis of 0,60 % (0.75 le product ar ayya) shat be required for all pates over We at. (10 =1 in thickness; a rttinkrwm Of 0.50 Is (OAS %

product analyslsl shall be reou ired for plates %n. (10 mml and less in th6uress. and for as other products. The manganese to carbon ratio shat not be tars man 2 to I.
Silicon Content M excels 91 0.40 % by neat snaiyais must be nego tiated.

0 Ban over Iva in. (40 mml in diameter. mlcknesa. or distance between Parallel faces. shall be made by a ful led steel practice.
£ An al temative cnemlCal requkenlent With a maximum Carbon of 0.21 %and a maxern manganese of 1.65 % i5 p ermissible with the balance of the elements as shown

n Table 2.

Maximum Plate.
Ow. Sher Piling,

lets. and Rolled Tee
Thicknesses. In.	 structural Shape Size Groupin gs

Gra tin	 (mm)	 IS.. fitauon A 6/A 614. Table A)

42 and 50 1290	 V,	 G roups I and
and 3,151	 (201	 Group, I and 2

60 and 65 1415	 th	 G roup I
and 4501	 1151	 Group I

a Produ ct analysis limits = 0.()0".060 %.
C Produ ct analysis limit 0.01 to 0.16 when 4rolumbmm and vanadium arc

used in combination-

L' Nitrogen (0.015 must %) when added is a supplement to vanadium shall be
rearmed. and the minimum ra tio of vanadium to nhtegen shall be A to 1.

6. Mechanical Requirements

6.1 Tensile Properties:
6.1.1 The material as represented by the test specimens

shall conform to the tensile prope rties given in Table 3.
6.1.2 For material under Vie in. [8 mm] in thickness or

diameter, a deduction from the percentage of elongation in 8
in. (200 mm], specified in Table 3, of 1.25 o shall be made
for each decrease of 1/12 in. [0.8 mm] of the specified

TABLE 3 Tensile Requirements"

Ylod Part min	 Tensile streng th . min	 Mnun ri
E.bngaaon,

Grade	 In 8 n.	 v.. 2 n.
ksi	 WIN	 Kai	 IMPal	 (200	 (50
_	 mm1 mm)

42 [2901 ^ 42	 12901	60	 14151	 20	 24
50 [3451	 50	 [3451	 65	 !4501	 16	 21
60(415)	 so	 14151	 75	 (5201	 16	 18

8514501	 65	 (4501	 80	 [5501	 15	 17

A For pla
tes wider man 24 in, 1600 mml, the test spacemen in 	 transverse

diremiat. See 112 dl SpGetseatlorl A 6/A 6M.
a Elongation not rebWed to be dote nme er for Boer piste.
C For wipe flange Shop" over 426 m/n (634 Kg/ml dongenlan in 2 V. [5D mm]

of 19 % minimum app
li
es.

0 For pla tes wider man 24 in. (600 mm), the borngatlon requirenssht is reeueed
Two dercentag, p lants for Grades 42 and 50 (290 and 3451 , and three per

centage
points for Grades 60 and 6S 1415 Arlo 4501.

thickness or diameter below Via in. (8 mm].
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diy^h A 572/A SI2th

SUPPLEMENTARY REQUIREMENTS

The following supplementary requirement shall apply when speci fied in the order or contract:

!I

t;.

ti

Si

1(

t

S90. Types

590.1 When a purchaser prefers to designate the speci fic
elements (columbium, vanadium. nitrogen, or combinations

thereof), one of the types listed below shall be specified. The
type in addition to the grade must be shown on the order.

Tvpe I—Columbium
Type ?—Vanadium
Type 3—Columbium and vanadium
Type 4—Vanadium and nitrogen
590.2 The composition limits of Sec tion 5 shall apply fc

any of these types.

Standardized supplementary requirements for use at the option of the purchaser are listed in
Specification A 6/A 6M. Those that are considered suitable for use with this specification are listed
by title:

S14. Bend Test.	 S18. Maximum Tensile Strength.

The AmenCan society tar resting any NatiValS takes no pasindn reSWtiAg rite validity of any DOOM n9MS asserred rn CdnneCtkm
with any i,enl Manllonad M NHS Standard. LISars of this Standard are eslsressly a dvised that detchri ratroh of the vakdity M any Such
parent r;grim. arm ma nsk of Inthnoiernenn of Such rights. are wnrlrery urea own moattiDdW.

This Standard iS Eudl9a td uevlSlon at any r me by the reaponl ao recnraca COMM tee and must de ranewrld every Trve YWS and

d not revved. Sinter reapproved or withdrawn. Yout CornmavhS are tinned adhar for revision of this ,uandard a for additional Standards
and Snoulo Do addressed to ASN Headduaden. Your comments wia reCSlvo Careful ednSldenittar at a meeting of the respdnaiwe
technrW coehmihft which you may attend. It you Icei that your Commons have not reoeNed a lae hwng you Should make your
views brown to the ASTM Ca nlinee on Standards. 1916 RBCa St.. Phnadelphla. PA 19109.
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rDoB FOSTER CO	 L 8 FOSTER CO

BOX 47367	 r 	 C/0HARFOR13 NUCLEAR FACILITY

RAVILLE GA 30?62 	a	 INTERSECTION OF }WV 24 & 240
=	 MAIN GATE

(A	 RICHLAND WA

QUALITY STEEL MELTED AND MANUFA---TJRED IN USA ~t-) \L•I..,	 I_CtA

ASTM A572-93 GR50
	 3 Pa.Ges

IK-riCTlna`TkS	 0¢ S

10320 2 TEST REPORTS

LEFT N0, PIYtFC Y:SCRI FTION
LENGTH

NEIGM R NT
TDISILE
SIOTN

ELONC
1F11'1S

LT]TT IN. M--T. S IN

381L226 8 PZ4OX65.6 60 31488 70000 61500 24.0 8
69SOD 82000 22.0 8

171L229 2 P235X66 60 7920 67500 82000 26.0 8

MEAT NO. C m D 5 SI Cu NT CR NG Y N V u

81L226 -1 1.2 .010 .030 .05 .11 .04 U6 .02 .048 001
y 171L229 .2l 1.26 .009 .029 .05 .13 .05 .06 .02 .046 001

a

a
V
w
S
GGZ
V

r '1 CERTftY
R12
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IL,. /^ 5"."u
M1 '

MVRT M ISAONNITTED INTADT^WITHANY &UKC**u 	 A
THERETO. 

S	 ^ TARTY TEST RE1'OETtTp^lEE KTFRID PNO
CHIEF METALLURGIST
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[LB  FOSTER CO	 L B FOSTER CO

BOX 47367	 °	 C/0HANFORD NUCLEAR FACILITY

AVILLE OA $ 0362	 a	 INTERSECTION OF HWY 24 & 240

o	 s	 M-4IN GATE
I^	 ^	 RICHLAND 1411

ALIAI TTY STEEL. W? l TPq ANII MANIIFACTIIRF D IN USA

ASTM A572 . 93 GR50

;N° O N-TEST REPORT-

10320 2 TEST REPORTS

MAT W.
PIECES

RESCRIPTIDN
LENGTH
,...

Per,	 TN,	 r 7
NE3[R(f Ki1LiT STREM0I TI

ELWG
DPJOAT

R	 iY

171L233 11 PZ35X66 60 43560 63060 78000 24.0 8
!•4000 78000 23.0 8

WAY MR. C IN P 3 Si CU NI CR [a7 I N G 2R

w .18 1.331.33 .009 .033	 .0'S .15 .05 .03 .72 .045 001
NTJ

J
U

SWS
U
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[D()F'^AVILLE

FOSTER CO

°0x 47367
 GA

J0
N

25311

3•	 ^^ K^.

30352

S lIICa • 5 W.	 YPa IIIY.	 .MBA t... rr A..

1204-26029-01/011 7THLEHEM f 11/23/94

L a FOSTER CO
F	 C/O HANFORD NUCLEAR FACILITY

a	 INTERSECTION OF Hh'Y 24 & 240

MAIN GATE

'^	 IRICNLAND W11

ASTM A572-93 6R50

INiPF:CT lON-TES 	 POQTS

10320 2 TEST REPORTS

NELT Iq. ^'Pig= fA:SAA•lPTI ON
IFNATN

IIr lOnt YI°LD
MINTPOINT

TENSILE
STRETGTH,

•̂::ET :N. ACT. i	 [N

171L233 2 PZSSX66 60 7920 E3000 78000 24.0 8

171L229 9 F235X66 60 35S41 67500 82000 26.0 8
67500 82000 24.0 8

NPJT MO. C NN P i CI CR N1 ra MO 'A N d

171L233 .18 1.33 ,	 09 .033	 .06 .15 .05 .03 .02 .045 001
} 171L229 .21 1.26 .009 .029 .05 .13 .O5 .06 . 112 .046 001
a
a
J
U
S
WSu

' 1 CMTIPy TINT n1D1 AROUR
REGMbS NAINTA/N© BY

R
1ETN L EIETI

1'E AR	 A TRW ANp CORRECT	 COPY OP
NIO	 COAK 1N FILL	 NPLIAN@ WITH THE

ACTUAL R UI.TS M yA;Nm IN	 ^/r,	 ^^	 ^	 fREOu1REN	 ,I ec	 a. T	 e...r_
c.

TTED .

	
HER	 THI ES

	

K.'. i .'rY mar T NATCKIAL MAX PEON TESTED AID) 1NSKLTM Ik .1000ROANCL 
_/ \	

^	 /^ RL1-WITH THE CITM LSECIPICATION AND IS IN CG rORnANDE TETO.	 S TT R[PC T CAICIDT U ,1LTER.; A4R<AILl 	 2 A	 />	
^!'5	

T /^^'TrL

	

H T M T2	 1NTAyT WITH ANY 206SE9 'RDIT TNIRO PARTY TEST RENRh. TE HAUIREO.-•	
EMIEP KTALLWlG73T
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DATENOVEMBER 30, 1994

CERTIFICATE OF COMPLIANCE

CUSTOMER: GENERAL CONSTRUCTION

P.O410189
	

VBFA S.O.92712
VBFA P.O.#1020

QUANTITY SHIPPED. 24 PCS.

MATERIAL: ASTM A-27

-PART 3 • _ - 500

WE HEREBY CERTIFY THAT THE MATERIALS AND PROCESSES USED TO
MANUFACTURER THE ABOVE ITEMS SUPPLIED BY VERSABITE
FOUNDATION ACCESSORIES ARE OF DOMESTIC ORIGIN.

ACCESSORIES

0

Y N.

VED SAB ITE Foundation Accessories
19600 CIPOLE RD. TUALATIN OREGON 97062

1-800-678-8772	 FAX 503-692-5939
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DATE:NOVEMBER 30, 1994

CERTIFICATE OF COMPLIANCE

CUSTOMER: GENERAL CONSTRUCTION

P.O.910189
	

VBFA S.042712
VBFA P.O.#1045

QUANTITY SHIPPED: 24 PCS.

MATERIAL: ASTM A-27

PART kVB535P lL

WE HEREBY CERTIFY THAT THE MATERIALS AND PROCESSES USED TO
MANUFACTURER THE ABOVE ITEMS SUPPLIED BY VERSABITE
FOUNDATION ACCESSORIES ARE OF DOMESTIC ORIGIN.

V ERSAB1 T E Foundation Accessories

19600 CIPOLE RD. TUALATIN OREGON 97062
1-800-678-8772	 FAX 503-692-5939
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ACCESSORIES, ANY UNAUTHORIZED USE
OR DUPLICATION OF THESE DRAWINGS

WILL BE PROSECUTED TO THE FULLEST
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UNIVERSAL DRIVE POINT

Your choice of our universal to fit
all p iles or out .v,de select ion of tips
made to fit each of the most popular
sheet piles used.

Call for information on Sheri Pile
Drive Points to fit the sheet you are	 ;

Z

using.

r	 _	 _

'.+\^,	 l	
ail 

	 i

J

Z•SHEET DRIVE POINT
PATEN—:,5 _,__a -9'

WELD PROCEDURE
These Po: its snould be %%elded an ti a 3*Ib

	
DOUBLE Z DRIVE POINT

tiler alo r d the entire longtn C1 the !OP "8r;e
Cotn SideS CE ln q 7w ii e l eS:C;

I

VersaBite has the patented double

sheet pile protector to place on a

pair of steels. This not only pro

tecls the Sheet but also me inter.

lock. Please ing p i re about Inc do

u

-ble sheet olle prote ctor for you r set

of sheets



Attachment A-3
Specifications on Test Pile

Driving Equipment/Hammers



VIBRATOR

,.	 -2.
11, -,

APE 'XiNG KONG" tUCDEL 400
VIBRATORY PILE DRIVERiEXTRACTOR

1Gr nriviog and ertr2l:iN heave cttisso •^.S. crivinz- thB9t, v; G ; C3 (E: to c : a% , 30ii co!id: !ions

SPECIFICAVONS

L::centric mcmeni

Drive force
Frequency ;-pm)
Amplitude
Pik; (.lamp Fnrne
Line puil for ex1rai-tlon
hydraulic hose length
S USpu'ndEC vJel9t1"

,.engtn
Width

Height
height with clamp

13 400 :n Jbs it 5. n0 ^g-cm)
4G^, i ^-::, 0,550 kW)

v tc. 1500
.23.5 mm)

50 Tons ( 2.224 kN)
200 Tons (1,780 kN)
0C i^^t (F, R d:9rSl

?4,0Go0 1L,5 1,15,4 	 3.g)
123 inches 1 3,048 mrr;

261 inches (363 mm)
-0 )nci-as (1778 rm%;
c•8ir„•-os (2.438 -rip.)

APP nr:gmcc.c ^,r: ai.ju511!ews Arid p ,es5u ' 9 ,.0o IOC t:'c ^e^Ctre%-enM
JUSpeh ObO %v-,a n t indud as 3 0 h036s.

APE MODEL 800 HYDRAULIC POWER UNIT
nydrauiir, source for super ,a(m , vih; £ and high !cagr. 3 Ori!IS

POWER UNIT: Engin,:)	 CAT 3412 1 win rsmo 800 HP
n^exirn !rm p wW: 800 HP (597 kW)
Operating .,peen 2000 RPM

^_^ ^Jl	 `.,^ .:,•. MUXiWU1i1 dr ive pt _^ s,.vre 6000 osi (414 bar)
Nlaxin;um hyC flour Pc ry axi: 250 gpm (946 1pm)

%Q^ I Maximum hyd slow: F:?:•t rse-' 250 gprn (346 lpm)
!i 7 Clamp a ressure

Clamp pump flow Cj, 22J^:1 rpm
6000 ps 1 414 hn-)

10 g,,m (36 ip, T04 e
y

F	 i bJelght

Length
, nno iLl^^,	 ^^ lio.3„9 iira;

174 inches ;4.420 mm;
Width 02 inches (2,06. rr,tn)

/-`` Heigh: 96 inche* 12,438 rnnii
ltd	

ATTACHMENTS: • OperAL” A, E >t:><u v5 eroo ..1 n :.,;•, o n tus or to gae r¢ sa rpm

CONCRETE CLAMP: 	 Ai=l- CAISSON CLAMP:
for Ort;ing and exuact:on 	 in, : ',4np and axtramr!n

• V-rticai cylinder 	 T ba: Jesiga
• Rts 3p to 24 ° (009 mr,) 	 +"'^^yr,=^	 ' R.'s ca" tons :5" to 1 1 iear
• Lipht we;ght	 "_`s^;1:=,^' 	 ' One piec, cast beam
• Easy to i-wall	 A ^+%^= ''"T,°'; ^• r` „	 • Will not ben. f or breAk

• Heavv duty cyu'ri; ear	 = ^	 try r Ala need for:, itxerguards
• 6p ton cl3rrp (50 Kfvl

	
Simple uvdgc•ta •: dr»sign

• Fits to aB types of Vibros —y --- —^ Fits ati types of Vit::;s

-Adapts to fit concrete ii/SS d smal p,pe	 3NsICW=	 tight we _Ohl with sire _!b

Deep grip works on filled piles
r s.^ t 11,,bi,;'^",'k:,• I ' Jaws Will AUt Cr3rk F'i•'er
Iegn llu+Mi w:YfCn I	 Pyd-..&/ ,W090JOCK Mritnx 1

N PILEDRIVING EQUIPl iFtJT 7032 000TH 196TH
(206) 372-:)141

KENT. WA. 980-";#Z



cctin?ri: mome:r 4:r;n	 ic.

^rldP lctr_v ('Y?ifaD:2J. ' Vc tmis iS$G FN il

=rt yu: iaiy ^Cl^f; (v ar.ip ;Fal r)'U ' .^•G J"
Arnpiituo^: c 'tc I	 i.(t.	 i, 2':.4 Irtm;

P fie r.,iai 1G Force iof 5i;:2t ;;:'05: 250 JitS	 ,'224 k KI)
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APP MODEL 200B VIBRKrORY DRIVER/EXTRACTOR
wrm MODEL 325 POWER UNIT

SPECIFICATIONS

POWER UNIT:

"•^ t̂%^^n- 9^	
ily

^	 3	 '

1

ATTACHMENTS:

Eng ine: CAT C. :.:•;mriirt

Maximo— power: 325 (2`4316V

Oporz,.mc scaed: 300 to 2300 rpm

Maximum drive nassuie. -r ;fJC•+: cis ; (3''4	 bar'

rviaximum nph !IOW- -tnv ru 0 ;c	 1,10 G1prn	 49P Ip,(	 m,
nximPAaur?; nyd flow , naverse: ;^ma as above

clarrip pressure: 5000 rsi -344 ba.r,
Clamp pump filet" CD 10 gpin (38 !orr..1
'NC iGi h? 3,9^C lbs. 1 4 . v4; kyj
Leir^it! ' t rr (2,79= tar i
,7fHdth, 60„ 1	 7^ m.-Ft)

Height: 62' (' .575 mrr)

Nota: l'1e APE Model Cott tliy r y v=r vp Mrete c9 the

tatget SOO hOr"pown , (tower unit Imem tiin'g mm Irort !UO :v tdSO cpm
ri,!m addlr-y 70 tone of tiddhionai drive ;croe.

`	 APE WOOD CfMCFETE CLAMP 	 APE CAISSON BEAM 8 CLAMPS:

rJ •''X' Tut J: ioi , :y	 orivi :g +no ar. .ract ng

i1'ei^7l:	 3300lps.	 --c'	 1=_fight	 ^2SL^7^5.
felgi !.	 60 ifr,: 6,	 _	 `--'^`	 ^::., rddig%'	 _ I ,rChBc

3J';tth:	 ^a inches	 _ ;	 JF r'V y Qii7	 SG .f;Ch25

^r li	
?aw opJ,ny: 24 w ,1-06 \c;,v 	 'rp '-',ri k	 lav oparir:g	 f L to Tel f04",

S ll	 clam•D F o"ce: 250 lot's	 / h'"r'r^l^R^ ` i f `^; t	 f e.TiD r!C9 ^Ov fJf?g

JJJ	 Hydruiia^!!y

Patented ty APE

-^	 Spsciflcatlans vay dua to dasi^^a improvmem aad rrmnutatturing. Consult tacs}ry.

AMERICAN PILEDnIVING EQUIrMENT 7032 SOUTH 198TH SCENT, WA. 98032
(246)872-0141



Machinery Corpora
ti
on, of Sterling, VA.

ICIA,^.I^I!,	 19i"	 ^'.'°-

Berminqhammer w
CORPORATION LIMITED	

V
B-3505 DIRECT DRIVE DIESEL PILE HAMMER

• The O
riginal Pressure Fuel Injection System that eliminates

precombus tion and stalling in soft driving
— standard on all Benninghammers .

• Direct Drive Cap System that doubles transferred energy to
the pile.

• Direct Drive Cap System will drive all H-piles, pipe piles up
to 20 inches and with a cast-steel adapter, will drive
concrete piles.

• Chromed cylinde rs that decrease f
ric

ti
on and add yea rs to

the Irfe of the cylinder.
• Integral t ri p track for positive piston engagement
• Remote thro

tt
le that allows the stroke to be va ried while the

hammer is running.
• Air-actuated oiling system.
• Available with Canola-based environmentally friendly

lubrica
ti
ng oil.

• Removable catch ring allows the piston to be removed,
without taking the hammer out of the leads.

Specifications:

• 4,000 lb. (1,814 kg.) ram
. 12,000 lbs. (5,442 kg.) opera

ti
ng weight

• 46,000 ft. lbs. (62.3 U) ra
ti

ng
• 16 gal. (59 L) fuel tanks
• 2 gal. (7 .3 L.) oil tanks
• Fits in 26 X 8 box leads

Fits on all types of spud- type lead

IMPACT EQUIPMENT, INC.
P.O. BOX 396

MARYLRURST, OR 97036
(503) 656-0422 WATTS (800) 880-0869

FAX: (503) 656-2652
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BERMINGHAMMER PATENTED DIRECT DRIVE SYSTEM

f^J

-------PISTON/RAM

J	 ----------IMPACT BLOCK

I	 ------RECOIL DAMPNER
IF

-----STRIKER PLATE

----HOUSING
uaoo

-----REDUCER

---------STEEL PILING



®	 Mark V Series Hammer Manual

B-3505

Operating weight
Total operating weight	 12,000 lb	 5,442 kg
Weight of tool box 	 150 lb	 68 kg
Total shipping weight	 12,150 lb	 5,510 kg

Performance
Ram Weight 4,000 lb 1,814 kg
Maximum ram stroke 11.5 ft 3.5 m
Rated energy 46,000 ft-lb 62.3 kd
Maximum developed energy 34,000 ft-lb 46.1 U
Blows per minute 36-60 36-60

Capacity
Fuel tank capacity 15.6 gal (U.S.) 59.0 litres
Fuel consumption 1.4 gal per hour 5.3 litres per hour
O

il 

tank capacity 1.9 gal (U.S.) 7.3 litres
Oil consumption 0.16 gal per hour 0.6 litres per hour

Dimensions
Overa

ll

 length 18.1 ft 5.52 m
Depth 27.5 in 699 mm
Width 24 in 610 mm

^J

0 Berminghammer Corporation Limited	 Appendix B-3505-6



®	 Mark V Series Hammer Manual

B-3505	 4000 Ib (1814 kg) Piston

BPM STROKE
feet)

ENERGY
(R-lb)

BPM STROKE
(metres

ENERGY
Joules

35 11.5 46000 35 3.60 6540

36 11.2 44800 36 3.41 6180

37 10.6 42400 37 3.22 5850

38 10.0 40000 38 3.06 5550

39 9.5 38000 39 2.90 5270

40 9.0 36000 40 2.76 5000

41 8.6 34400 41 2.63 4760

42 8.2 32800 42 2.50 4540

43 7.8 31200 43 2.39 4330

44 7.5 30000 44 2.28 4140

45 7.1 28400 45 2.18 3960
46 6.8 27200 46 2.09 3780
47 6.6 26400 47 2.00 3630
48 6.3 25200 48 1.92 3480

49 6.0 24000 49 1.84 3340

50 5.8 23200 50 1.77 3200
51 5.6 22400 51 1.70 3080
52 5.4 21600 52 1.63 2960

53 5.2 20800 53 1.57 2850
54 5.0 20000 54 1.51 2750
55 4.8 19200 55 1.46 2650
56 4.6 18400 56 1.41 2550

57 4.5 18000 57 1.36 2470
58 4.3 17200 58 1.31 2380
59 4.2 16800 59 1.27 2300
60 4.0 1	 16000 60 1.23 2220

0 Berminghammer Corporation Limited 	 Appendix B-3505-7
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®	 Mark V Series Hammer Manual

Pile Capacity

220
	 Enginee ring News Formula

I Model 8 -3505 I
, 2110

c
0200

-0
0 190
J
m 180
^N

170
a^
B 160
ca

0 150
Q

140

130

6	 8	 10	 12
	

14
Penetration (blows per inch)

B-3505	 4000 ib (1814 kg) Piston
BPM STROKE

feet
ENERGY

ft-!b
BPM STROKE

metres
ENERGY

Joules
35 11.5 46000 35 3.60 6540

36 11.2 44800 36 3.41 6180

37 10.6 42400 37 3.22 5850

38 1	 10.0 40000 38 3.06 5550

39 9.5 38000 39 2.90 5270

40 9.0 36000 40 2.76 5000

41 8.6 34400 41 2.63 4760

42 8.2 32800 42 2.50 4540

43 7.8 31200 43 2.39 4330

44 7.5 30000 44 2.28 4140

45 7.1 28400 45 2.18 3960

0 Berminghammer Corporation Limited 	 Appendix B-3505-9
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NOTES

CRAWLER FRAMES MAY BE REMOVED FOR

LOADING, REDUCING All HEIGHTS 13 IN.

USE CAB DIM 10' 10" FOR LOAD WIDTH.

NOTE

SPECIAL LOW CLEARANCE GANTRY 42722
OVERALL CLEARANCE HEIGHT.

NOTE [j]

HEIGHT DIMENSIONS SHOWN ARE FOR OUTSIDE DRIVE
WITH 48• TREADS.

WITH 28' TREADS DEDUCT 112•.

FOR INSIDE DRIVE WITH A8' TREADS DEDUCT 114'.

WITH 28• TREADS DEDUCT 0/4'.

DIMENSIONS

W/CAT. E GM. VICON	 5•
1

W/CUMMINS VICON	
S

24' 8
(7.518.)

g

N
P

u
SUPEP'	 DWG_ 24277 OF I IJOb0 & 0 1768

OUTLINE OIMENSIO,NS
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	 NO.8 BOOM RANGE DIAGRAM	

12 19 m

.'	 The rad io shown are for the horizont al distances to the
J .I-	 - -- --	 ----'	 -- - - center of the lower boom point sheave. Actual o perat-	 9 14 on

ing radius, w hich may vary s lightly. Is the horizontal	 - -^
distance from the centetbne of rota tion to a vertical

0 -	 - -- _- -- -- -	 - 1 -- line through the center of gravity of the freely sus- --^ 	 1 
6 10 m

oended load	 ----:

.705 on

.0 157..	 7C 	 40	 SO	 6C	 3O	 9C' 100' 110 . 120' 1 130' 140' 150' 1 60 170 180' 19C' 200'

	

ROTATION	 OPERATING RADIUS

Because of a program of con tinuing Improvements. Ma ni towoc Englneermg Co. reserves the right to change rhos desc ri p tion at any time. without no tice.

MANITOWOC ENGINEERING CO.

2	 7A division o/ 7-or Maniaowoc Compan y, Inc /
1 1	 Mamrowvc Wrscons,n 54220	 '^



'MEETS 
ANSI 830.5

REQUIREMENTS -3900
CRAWLEF

Boer Our.

tut I 
B. I Baal

	

Ra4.: All	 Poll	 Capacrity:

aet	 Deb	 Ell.
CapacityrAl	 ly:	 Irk, Rid.: I Anp: I Paint: I ClimilF:

1
0
0

II Il 'P	 ) .1,^	 W 'v.f?;1

MANITOWOC ENGINEERING CO.
A Division of The Manitowoc Company, Inc. Manitowoc, Wisconsin 54220

LIFTCRANE CAPACITIES
BOOM NO. 8 WITH OPEN THROAT TOP
74,000 I.B. COUNTERWEIGHT
LIFTING CAPACITIES: Cl ties for various boom lengths and
operating radii are for freely suspended loads and do not
exceed 75% of a static tipping load. Capacities based on
structural competence are shown by shaded areas.

Upper boom point capacity (whip line) for single pa rt line is
22,500 lbs. (20,000 lbs. when rear auxilia ry drum is used). In all
cases, upper boom point capacities cannot exceed those listed
for the main boom capacity.

Capacities are shown in pounds. Weight of jib, (see chart A), all
load blocks, hooks, weight ball, slings, hoist lines, etc., beneath
boom and jib point sheaves, is to be considered part of the
main boom load. Boom is not to be lowered beyond radii where
combined weights are greater than rated capacity. Where no
capacity is shown, operation is not intended or approved. See
boom raising capability cha rt .

OPERATING CONDITIONS: Machine to operate in a level
position on a firm surface with gantry in working position and
be rigged in accordance with and under conditions referred to
in rigging drawing No. 48029 or No. 48237 and load line
specification cha rt No. 4899.

Crane operator judgment must be used to allow for dynamic
load effects of swinging, hoisting or lowering, travel, wind
conditions, as well as adverse operating conditions and physical
machine depreciation.

OPERATING RADIUS: Operating radius is the horizontal dis-
tance from the axis of rotation to the center of ve rt icalhoist line
or load block with the load freely suspended. Add 11" to boom
point radius for radius of sheave when using single pa rt hoist
line.

Boom angle is the angle between horizontal and centerline of
boom butt and inserts and is an indication of operating radius.
In all cases, operating radius shall govern capacity.

BOOM POINT ELEVATION: Boom point elevation, in feet, is
the ve rt ical distance from ground level to centerline of boom
point shaft.

MACHINE EQUIPMENT: Machine equipped with 20'4"
crawlers, 38" or 48" treads, 15' retractable gantry,. 10 or 12
pa rt boom hoist reeving, two 1 . 1/2" boom pendants, 1st ctwt.
32,000 lbs., 2nd ctwt. = 26,500 lbs., 3rd ctwt. = 15,500 Ibs.

HOIST REEVING FOR MAIN LOAD BLOCK

No. Porn of line 1 2 1	 3 4 5
MR. imam load - Lbs 22.500 45.000 67,500

1	

90.000	

1

1	 112,500
No. Par t, al Gne 6 7 B 9
Mo..-.- lead - lbs. 115.000 157.500 180,000 200,000

LOAD AND WHIP LINE SPECIFICATIONS

LOAD LINE I' — 6.25 Filler Wire, Impro.ed PI.- Steel, Regular lay, IWRC.
Minimum Breaking Strength u.9 Ton. (Approx. Weight Per Ft. in Lbs.
1.85)

WHIP LINE: 1' — 6.25 Filler Wire, Impro.ed Flow Steel, Regular lay, Will

Minimum Breaking Strength 44.9 Ton. Maximum Load — 22,500 lbs.
per Line. (Approx. Weight Per Ft. in lbs. 1.85 1

MAXIMUM BOOM AND JIB LENGTHS LIFTED UNASSISTED

OVER FRONT OF
BLOCKED CRAWLERS

OVER SIDE OF
CRAWLERS

Bm. Lgth. Jib Na. 123 Jib No  124 Bm. Lgth. Jib. No. 123 Jib N. 124
210' 190'
200' 180' 30'
190' 30' 60'

1

170" 70' 60'
180' 50' 60' 160' 60' 60'
170' 60' 60'
Lead blxk, hook ..it -ll ball on ground of start.

(A)	 DEDUCT FROM CAPACITIES
WHEN JIB IS ATTACHED

Jib Lgth. Jib No, 122 Jib Na. 124
30' 2.500 Lb. 1,800 Lb.
40' 3, 100 Lb. 2,050 Lb.
50' 3.700 Lb.

1

2.300 Lb.
60' 4,400 Lb, 2,500 Lb.

For jib capacities, consult jib chart.

40 I 58.7 ( 66.5
45	 53.8	 63.1

7	 50	 48.5	 59.1

0	 60 36.6
	 Sil

7
0 Capacities continue

on reverse side.

Form No. 6292-A, 3-3081/C
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MANITOWOC ENGINEERING CO.
Division of The Manitowoc Company, Inc. Manitowoc, Wisconsin 54220

JIB LIFTING CAPACITIES
JIB NO. 123 WITH 12'6" STRUT ON
BOOM NO. 8 WITH OPEN THROAT TOP
74,000 LB. COUNTERWEIGHT

Chart supplements boom capacity cha rt No. 6292-A. Capaci-
ties are for freely suspended loads based on tipping. Strength
of structural components or other factors. Crane operator
judgment must be used to allow for dynamic load effects of
swinging. Hoisting or lowering, travel, wind conditions, as
well as adverse operating conditions and physical machine
depreciation.
Capacities do not exceed 75% of a static tipping load with
machine on a firm, level surface. Capacities based on struc-

_- 
MEETS
	 390(

E
ANSI 1M ENTS :  

----- MENTj

0 DEGREE JIB OFFSET ANGL
tural competence are denoted by shaded areas. Operatir
radius is the horizontal distance from the axis of rotation
the center of ve rt ical hoist line or load block. Weight of
load blocks, hooks, weight ball, slings, hoist lines, et(
beneath boom and jib point sheaves, is considered pa rt of tt
jib load. Boom and jib are not to be lowered beyond Tar
where combined weights are greater than rated capacit
Maximum capacity on 1" - 6x25 IPS, IWRC is 22,500 lb./lin
Refer to jib assembly No. 43730.

JIB CAPACITIES IN POUNDS JIB
POIM

RADIUS: BOOM LENGTH - FEET POINT
RADIUS:

FEET 90 1 130 120 13300 140 160 160 170 180 190 FEET
m W +

j R Y MAODr

;01,1100

^AO.00DT ,' 40.o0aa ^CJ^` 4 39. i5
-50	 - 1- 7WO_ -47.100 - 30.700 - -- 36.300 _ . - 36.000 - .]00 .

-
._ 35.300

......?J":
34900

a•
34.600 34,200 33.900 so

t^
55 33,000 32.600 32.200 31.BOG 31,500 31,200 30,800 30,400 30.100 29.700 29,400 55
60 29.400 28.900 28.600

25.600
28.200
25,200

27.900 27,500 27.100 28.800 26.400 26.100 25.700
MOO

s0
O 65

70
26,400
23.800

25.900
23.400 23.000 22.600

24.800
22.300

24,500
22.000

24,100
21,500

23,800
21,200

23.400
20,900

23.000
20.500 20.200

65
70

IL
80 19.800 19.400 19.000 18.600 18.300 17.900 1].500 1 7 .200 16.800 16.400 16,100 80
90 16.800 16.300 16.000 15.500 15.200 14,900 14,400 14,100 13.800 13.400 13.000 SOC DO 4,400 13.900 13,600 3.100 12.800 12.500 12.000 11700 11,400 11.000 10.600 100

L7 120
12.000

10. 00 19.600 19.300 18.90
00

18.500 8.200 ].00 ],40
00

],10
00

1200 00 0
130

150

8,300 7.900

5.500

7,6W

5.100

7,200 6800

4.400

6500

3.800

6,1 00 5.800 130
140 6.800 6.500 6.000 5.700 5.400

3.900

4.900
3.100

4,600 140
4,70) 4,000 150

1613 4.200 3.500 160

21T
CAPACITIES IN POUNDS JIB

RADIUS: BOOM LENGTH - FEET- RADIUS:
m FEET SO 1 00 110 120 130	 11 140 160 160 170 180 FEET

7
s0•
55

90A004
.-.30AOD^ 0.000:3 000.'30.000fE

^3pp^pppp0^^
90.000A
27.

380.000'9 C
d:30A00Cf

30A00_
.30.

'2O.00Rfi3 pOpp .'.30.000) ,
29.800

501E
55

60 29.500
_ 3

29.000000
.

8.700 128.300 9013 2] .600 27.200 28,900 2 6.500 26.100 60
F 65 26.500 26.000 25.700 25.300 24.900 24.600 24,200 23.800 23.500 23.1 00 65
Q 70 23,900 23.500 23.1 00 22.700 22,400 22.000 21.600 21,300 21,000 20,600 70
C 8o 19.900 19.500 19.100 18.700 18,300 148,0 17,600 17,300 16.900 16,500 80

10000 10.590000 Ia.00p 13.70000 17.260000 f ]:930000 12:5

00

00 12.150000 1^ 800 11:480000 11 000 10000

C 110 12,500 12.1 00 11,700 11,300 10.900 10.600 10.200 9,800 9.500 9.1 00 110
120
130

10.500 10.100
8.800

9.700
8,400

9.400
8.000

9,000
7.700

8.600
].200

8.200
6.900

7,900
6.600

7.500
6.200

120
130

140 7.200 6.900 6,SOO 6,100 5.800 5. 400 5.000 M
150 5.900 5.600 5.100 4.800 4.400 4,0013 150
160 4.700 4 300 3.900 3.600 3.200 180

JIB CAPACITIES IN POUNDS JIB
POINT

RADIUS: BOOM LENGTH - FEET RADIIUS:m
_ FEET 90 100 110 120 130 1 40 150 1	 160 170 180 FEET
7

70 r
10. !24000:

)70.000
30.000
`14000' S

WSW

{
AOa>;

??224^00ppQ^
;7120.000

x20.D0a:
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k24Opp
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'20.
r 19.000

20
^^ 18.

6.700
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7070 w
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LL 110 12,600 12.200 11,800 11,400 11,1 00 10.700 10.300 1 0.000 9.600 9.200 110

C
120
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11,000 10.600
9.200
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1]0 4.000 3.600 3.300 170

JIB CAPACITIES IN POUNDS JIB
(a

POINT
RADIUS: BOOM LENGTH -FEET POINT

RADIUS:
FEET 100 1 1 0 1 20 1 40 150 160 170 FEET
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,,pp
p

pp
pp
pppp^

^,^
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p
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660000
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110A00:- 0;000: 500
000000

9.2 8.900 115O
120 14000' r'1 ^ 10.000' 9.1100 9.500 9.100 8.700 9.400 8.000 120

LL.
125 10.000 9.900 9.500 9.100 8.900 8.400 8.000 7.700 7.300 125
130 9.700 9.300 8.800 9.500 8.100 7.800 7,400 7.000 6,700 130

O
140 8.100 7.800 7.300 7.000 8.600 6,200 5.900 5.500 14.0
tso 6.800 6.400 a.000 5.700 5.300 4,900 4,600 150'
ISO 5.500 5.200 4,800 4,400 4,100 3,700 if
170 4.400 4,1 00 3,700 3,300 3,000 P

• Tblll C P4 "* 1pPl7 far ALL 144w r"ii 1 Uimb11.

e MANITOWOC 1983
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NO. 123 JIB LIFTING CAPACITIES - 3900 - BOOM NO. 8 - O.T.



390CMEETS
ANSI 830.5

REOUIREMENTS^

JIB CAPACITIES IN POUNDS JIB
m POINT

RADIUS: BOOM LENGTH - FEET POINT
 U5:

FEET 90 100 110 120 130 740 160 ISO 170 FEET

10.000
0000

to
'083

taboo
f 120* IOAW 10.000 10000 11

a

B.900 8.]00 18400 i25r0 125
.1

10000 9.8009.800 9.603 9.3 0 IJa130 9.100 8900 8.600 8.200 B.ODO 7 .700O

LL 135 8.500 15.200 7.900 7.600 7.300 7.000 175
140
145

].600 ].30p
006.8

7.000
6,400

6.700
6.200

6.400
5.900

140
Q 150 5.900 5.600 S.

IP

to 155 5)00 4.900
180 4.700 4.400

FA

Form NOS

♦ 11 r P4W ki * 4PPIf Iw ALL W. ..elf POYi/M6M.

0 MANITOWOC 1983

w i pp.. 'qg^ . ^y 

5 	 P1190

MANITOWOC ENGINEERING CO.
Division of The Manitowoc Company, Inc. Manitowoc, Wisconsin 54220

JIB LIFTING CAPACITIES
JIB NO. 123 WITH 12'6" STRUT ON
BOOM NO. 8 WITH OPEN THROAT TOP
74.000 LB. COUNTERWEIGHT

Cha rt supplements boom capacity cha rt No. 6292-A. Capaci-
ties are for freely suspended loads based on tipping, strength
of structural components or other factors. Crane operator
judgment must be used to allow for dynamic load effects of
swinging, hoisting or lowering, travel, wind conditions, as
well as adverse operating conditions and physical machine
depreciation.
Capacities do not exceed 75% of a static tipping load with
machine on a firm, level su rface. Capacities based on struc-

20 DEGREE JIB OFFSET ANGLE
tural competence are denoted by shaded areas. Operating
radius is the horizontal distance from the axis of rotation tI
the center of ve rt ical hoist line or load block. Weight of al
load blocks. hooks, weight ball, slings. hoist lines, etc.
beneath boom and jib point sheaves, is considered pa rt of thf
jib load. Boom and jib are not to be lowered beyond r ai ds
where combined weights are greater than rated capacity
Maximum capacity on 1" - 6x25 IPS. IWRC is 22,500 l b./fine
Refer to jib assembly No. 43730.

JIB CAPACITIES IN POUNDS JIB
POINT

RADIUS: BOOM LENGTH - FEET POINT
RADIUS:

FEET 90 100 110 120 130 140 150 160 170 180 190 FEET

R
45 • 40.000 40.000 40.000 40.DDO AODW O.OW 40OW 40,000 . ^ .4+u ^ 459F50 38.600 38.300 38.000 77.]00 37.500 37300 37.000 36,700 .38.300 35.a0D: 334.700 507 55 34000 33.700 33AOO 33.100 32800 32,600 32300 32.000 31.800 31,500 31.200 5560 30.200 29.900 29.600 29.300 29.000 28.800 28.500 28.200 27.900 27.600 27,400 SO
65 27.100 26.800 26.500 26200 25.900 25.600 25. 300 25.000 24.800 24.500 24,200 65O 70 24.500 24.200 23,900 23.500 23.300 23,000 22600 22.400 22.100 21.800 21,500 7075 22,300 21900 21,600 21,300 21000 20.700 20.400 20.100 19.800 19.500 19.200 75

LL 00 20.300 20.000 19. 700 19.300 19.100 18.800 18.600 18.200 17.900 17.500 17,300 80
85 18.700 19.300 18.000 17,600 17.400 17.100 16.700 16.400 16.200 15.800 15.500 BS

C 90 16.800 16.500 16,100 15900 15.600 15200 16900 14,600 14.300 14.000 90
CO) 100

15.500
l a.O p I3.60p 13 4^ 13.100 12.]00 13.40

00
12.100 ilk i 1,5p

00
1000 p

110 11.300 11000 I OJ00 10.400 10.100 9 700 9-400 110
1308 .7009.400 9.000 8.400 8.000 7.7 120

].300 7.000 6.600 +W 130130
5.500 5.400 SAW 140

JIB CAPACITIES IN POUNDS JIB
POINT

RADIUS: BOOM LENGTH - FEET RADIIUS:
m FEET 90 110 120 130 140 ISO 160 170 180 FEET

7
50 M .30,000

*30.0W
..30,000
 30,000 3p.000 . 30,000 30.000 30.000 30.ppp

29.100': 5555
60

30.000..
30AW  30.00

.30.000
29.700

30AIX2
29.500

30.000
29.200

30.00029000 30.(1028.]00 29.700
f 65 2].500  26.900 26.600 26300 25.100 25.800 25.500

28,500
25,300

2&7000.
25.000

60
65

C 70 24.800 24.500 24.200 33.900 23.600 23.400 23,100 22.800 22.800 22.300 70
Q 75 22.600 22.2 003- .41x1 21.100 20.800 20.5

00
20.200 19.900 75

--L- - -- 0	 --
85

-20.600 20.300 20.000 19.70 19.400 19.100 18.800 18.500 18.300 17.900 80
18.900 18.600 18.300 17.900 17]00 ,7,400 17,100 16.800 16.500 16,200 85

C 90 17,400 17.1 00 16.800 16.400 16.200 15.900 15.500 15.300 15.000 14,700 90
7 00 14.500 l 4.300 13.900 13.600 13.300 13000 12.700 12.400 12.1 00 1 GO

10 , 2.200 ,1.900 11.600 11.300 10.900 10,700 10.400 lyAOO_
le

SIG
120 9.900 9.600 9.200 8.900 8,600 1	 120
130 7,800 7.500 J.100 6.900 130140 6.300 6.000 5.600 140

JI8 CAPACITIES IN POUNDS JIB
PO! PIT

RADIUS: BOOM LENGTH - FEET
m FEET 90 100 110 120 130 140 150_ 160 170 180 FEET

75 20.000 20,000 20.000 20,000 20.000 20,000 20.000 20.000 20.000 20.000 - 75
BO 20.00 20.000 20.000 20,000 19.800 19.500 19.200 19.000 18.)00 10,400 80
85 19.200 18.900 18.600 18.300 18.000 17.800 17.500 17.200 17.000 15,700 85

0 90 1),700 1],400 1),100 16.800 16.500 1,2006 15.900 15.700 15.400 15.1 00 90
Q 95 16,4W 16 0 00 15 ] 00 15.40) 15.200 14,900 14.600 14 300 14,000 1 l ]00 95
LL 1 GO 15.200 14.800 14.500 14,200 13.900 13.700 13.300 13.100 12.800 12.500 100

17
105
110

14,1 00 13]00
12,800

134001 2.500
13,100
12,1 00

138001 1,900
12.600
11,600

12.200
11.200

12,000
11.000

11,700
 10.700

11,400
10.400

105
110

h 110 10.800 10.400 10.100 9.900 9.500 9.200 9.000 8. 110
130 8.)00 8.400 8.1 00 7.800 ).Sao 130
140 6.800 6.500 6.300 5.900 1 40
ISO 5.500 5.200 4,800 ISO



GROVE

PHONE 717 • 597-8121
TWX 510 • 650-3580

TELEX NUMBERS:
MAIN OFFICE 642308

SERVICE 842393
CABLE: GROVEMFG

S /N 30402_:

SERVICE
MANUAL

MODELS
RT65S & RT75S
ROUGH TERRAIN

CRANES

GROVE MANUFACTURING COMPANY
1	 SHADY GROVE. PENNSYLVANIA 17256

A DIVISION OF WALTER KIDOE 6 COMPANY. INC.

SEPTEMBER 1973	 Printed in U.S.A.
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1 1 4 J 	 rI,^^Il

ft. - 136 ft. BOOM

CLASS 10-147

(POWER PINNED)

Notes for On Outriggers

A. Ca pacities do notexceed 85 .4 c
tipping al deters med by teal I
accordance .Nn SAE J-76S.

8. Capacities a pp earing above t erm poi
line are bated On structural strengt
and tipping should net be ,t ried .1.
as a Ca p acity limitation.

C. 0 0 not exceed any rated load w er e
lifting regardless of wheth er it Is base
on structural strength or stability,

0. For boom lengths left in.. 10. 1
with power pinned fly extended. to
rated loam are dnerminmd by poor
angle only in the column headed b
104 ft. boom. For boom 1-1 m, sic
shown, use ra ting of neat low,
boom angle.

E. For boom ...,In, le ss In.. 112 f
with p ower pinned fly re tr a cted a
32 et boom e.L .,.C ara. the rate
loads are determined by boom ang-
only in one eelumn headed by 112 1
boom, For boom angles not shO-
use rating of next lower boom snot

F. For boom lengths lest than 136 f
with pow er pinned fly extended an
32 fl. boom c al l. erected. the ra te
loads are determined by boom any
only in the column headed b y 136 f
boom. For boom anglel not Chow,
use nGn9 01 next lower boom angle

G. Boom angle is the included angle It
tween noriao nUl a,M the sets of it
boom ba se section after lil ti ng rate
load.

H. WARNING: For Kruel.t LM.
o p tion-when u sing 32 It. boom ..te
uon and/or power pinned ray it
Krueger 1-M.1. ra ti ng will apply 1,
full boom extension ( p ow er prune
fly set tended) only-

A6-029-00291

RE,

IVONO
FULL HYDRAULIC

S^^ ^1uEO CHNE
IFTING CAPACITIES IN POUNDS

ON OUTRIGGERS FULLY EXTENDED - OVER FRONT

N..1 aY a ...

112	 1	 136	 1

13ffifE^f

66	 11 _
9..	 2: 0
(6-	 a S)

8.c	 b50

ac 1 , 4042 u..

M ain Boom Length in Feet b• [ 6..

in
rower Pinned Fly R etra cted • a

r	 •

[

q.., la 18 44 50 $6 62 68 7 1 81 104 a1112,^tw136

70.000 68.000 63.700 58,000 48.500 a•• s•• „',w!
163.51 1671 (70.51 (73) (75) .. o .. e I. r

12 2.000 61.000 5).500 52.300 48.500 a1.900

(60) (63.5) (67.51 (70.5) ( 7 3) (75)
4 5 400 42.000 39.500 36.SOO 35,000

(53.5) (58.5) I., 51 (67) 4 701 172) ('-1 (75.5
4 , 00 41.0 01,0 0 7,000 34,100 31,900 30.200 28.600 27.200
421 149 55.5 60.5 64 67 69.5 71.5 74 1

25 30.600 30.000 30.000 29.600 29.400 26.500 25.000 23.600 22.400 19.500 16.300
(263 (37.5)	 1 (47) MAI (581 (62) ( 651 (67) 170 175.5 755

24.500 4.500 24,300 22300 21.100 19,900 19.100 1 16.400 14.650
(21,5) ( 371 146) 1527 56.5 60 63 66 72.5 74

5 21.200 21.200 21,000 19.400 18,100 17.000 16.000110,000 12.870 9.600
123.51 1371 1>r 51 50.5 55 58.5 62 69.5 7L5 )5.5

40 ,a as 17,000 15.900 14400 13 .8001 12.100 11 470 7 700
(25-51 (17) 1441 149.51 (57.5 [set 166.5 69 73.5

A 13.760 1+,760 11.760 12.900 12.000 10.500 10.330 5.570
1 (26.S1 (36.51 143.5) 48.51 53.5	 1 63.5 66 71

11, 240 1 1.200 11.210 10.600 9.270 9.790 6.220
1 (27.5) 136.51 43 4 8.5 1 1	 60.5 63	 116 of

9.200 9,200 $.2001 8.180 8.6001 5.650
28.5 36.5 43.5 ) 6

60 7.520 7$20 7.520 7. 520 7.9201 S.I10
16.5 29 37.5 S3.5 151 6l

6.090 6.090 6450 7.210 4.700
191 31 50 (Sal 1 ISIS)

SAID 5.750 6.5001 4.320
82.51 J461 _150.511 159L

5.140 5.880 1,000
102 fall 1	 56.5
4.600 6.13 3,690

1 l>1 U 54
35 ... 4.300 3.390

3 1

90 1	
1.110 1.680 3.090
25.s 511 48

1	

z.730 3.080 2.810
117 (291 AS

I	 O I
1

2.540 2.500
123.5 1 42
2.0)0 2.210

13S.S15
110 I	 ! 1.940

i 134.51
1.700

70

I1 25
1.070
118 51

.a um g eue.c s

Notes for On Rubber Capacities

(110 aimed Arc - Left l ydnl track CL 1.	 -In' M1om track CL.
(2) Mec ha nica l swing lock pin mu st be enoageo.
Crier based on 21.00.25 . 24 p ly/26.5x25 . 26 01,/29.5.25 . 22 ell tires and

07	 P51R5 P51/SO PSI Cold inflation pressures. Load$ must be reduced for_
lower no tat ion P..swrelm

Me
	 11 Permnsible Cape 

uli.1 000...1.1 above BOLD LINE + e eased on I trunural st rength
BOOT Length: and e1Pp,M should rap t be sellers boon al a C+paenY bmiUlip n.

la)	 33 et. Capacities do not emceed 65% of tip p ing loads as determined by teat in
to)	 44 It. .....dance witn SAE 3.765.
(c)	 56 It. Capaci ti es are applicable with machine on a li- l evel wA ace only.

32 It. boom extension and e.lemed powe r Pinned fly not perm i tted f or on
...beer b.11



FULL HYDRAULIC

l F̂_'' s	 k	 _ w A^ a 1^ '	 =t

11B CAPACITIES IN POUNDS

24 ft. 11B and 32 ft. EXT. Combination

Main

Boom
Angle

Min.

s o

Offset
170

Offset

Max.

300
Offset

760 6,000 5,200 4,600

70 4,300 3.940 ,650
65 3,4213 3,200 3,010

60 2.760 2.600 2.470
55 2.220 2,110 2,020

AG-829-001827E

Notes for Jib Capacities
1. 2 4 It jib and 32 ft. eat. comb ination may be used for single line lifting

Crane serv ice only - Ca p a ci ties are based on structural s trength of 24 It.
j ib and 32 IL ex t. combination at given main boom angle. When lifting
with 24 ft, jib and 32 ft. ext_. cabatities must not exceed structuralca

pacity of jib combination At given main boom angle or stability
Ca pacity Of ap OtiCable boom length listed in boom ca pacity chart for
actual working radius. Whichever is le ss .

2. Maximum total length Of boom including 32 /L ext. for purpose of
wetting 2e It. jib below 100 is 92 It.

3. W A RNING: Op eratio n of machine w it h heavier loads than the capacities
Iiitld ,s Rr idly 9 on,bited. Machine ti p p ing with lib occurs ra p idly and
Without advance warning.

a. 2e FT, JIB WARNING: For total boom length including 32 It. ext.
grea ter than 92 It. w it h 1 1 It. lib in working p osition the boom angle
must not be less than 50 0 since loss of s4bifily will occur "using a
ti pp ing condition.

LIFTING AREA DIAGRAMS

ON OUTRIGGERS
	

ON RUBBER

p,....



RANGE DIAGRAM

assailarefor

's
i	 \ c - I	 \1 , I	 ^ r, I

't 1 o1 a.̂ --'

I	 e lf \/ 1	 ^ II^', ^'^'

mi

CL-929.002999.2

RT65S

Notes for Lifting Capacities

1.0o..1 a care any '.'ad li lting .badly.
Rat ea Ilfl into Da Cltip 

are 
Oases On Steely

W+ panaea Ida at with toot machine Ili Vtlta
And stan A ." an A farm lu pp ortm9 furlace.
Ratings w11n oubgpn are based onor
.1 ,99. 11 being	 .le lid lid t0 their

past".." .lid Tuts raiktl fee al
m ire wellht before extending the Doom or
lilting 103 d'.

2. PraUrul working Total 1.1 each particular
job Shall be esOOlrsned by the user
de p ending on operating Condition to
include: the Su pp orting surface. w ood and
other factor' Aftedi is Stabil ity, hazltdou'
Surround ing, exper ie

nce Of personnel,
handling Of load. SIC. NO attempt must be
.

as to more a load horizontally on the
ground on Any direc tion.

J. O pe ra ting radius If flit horizontal distance
from the AX IS 01 rotation delete loadingto
the Cenlellmt at Ine aerbUl bo ost lo ne 0r
13Ck1e -.in load' Aaplgo.

3. "On R.bDer° IIftIM (If permrltea) depend,
on proper tit. Infix lion. .0ac,ty and

Condition. "On Rubber" loads may be
transp orted At A maximum ve hicle S peed 01
2.5 MIMI, la Km/nrl on A film ..it I...1
surface una., Condition, 'penned.

S. Jib' may be used 'Or li ft ing Crane service
Only. Jrb C.P.."le+ art based on Structural
Strength of pb or mun boom and on main
Doom angle.

6. OD.rabon IS not im.nd.a or a pp roved far
an, 

1  
naitmnf 0. 11101 01 t hose Shown

he rest Handling of personnel from 
in or

boom I+ not autn Oriaea except wltn
.Owpmenl lunifned and In stalled by Go...
Manufacturing Company.

T. For Clashe	
[

ll or concrete bul.11 a..;alien,
urtrghl o

m
f to C4 e1 and Iola must net Sca li a

60%01 hied fait m9 capacibet.
a. Power-tele¢o p ng Doom 'a I'on, mull be

extended Co..'., 
at 

all lime'. Long
Canblerer boom+ Un Create a ti pping
condition when In extended and lowered
po'r l ton.

9. The maximum load which May be
tHeuo p .d rf limned by hydrau lic Pretrial..
boom anglq 

It

	 lu on ca uo n. .11 II .1 is
to ."Chip, I 0 1ele+c0.. any Idea within Ine
limits Of ra 1.0 of mg Ca p .Oily 

COS.
rt

10. With certain Odom and h..1i tackle
Combination+. maxlMpm 

O.C. 
tie. On., net

be obbmable with S ta ndard Cable lengths.
11. With Ce rtain boom and load combinations,

taiain9 of load with boom lift c y linder, may
not be pOSUDIe. O perational safety it not
albteted b y Inn COna"I.n.

12. Keep ".s it n. no l Ins devices a minimum of
c12 inches (20 Cm) below boom head when

lowering Or ex t
or

n 01.9 DOb M.
13. If actual boom lengm and/or radius IsSAC

be 	 vale' hsled. use lifting capacity
far Inc next longer nte0 length and/cr
raaNl.

la. All load handling de vices and boom
attachments are cOmlderea Dart or the lead
And WlbDle allowances mutt be made for
their combined weights.

15. 0 poation of this equipment in ex cess of
rating Charts or dn 1e93 10 of f li t In st ruction,
is hazaraou' ana rota' the warranty and
.our c,u ter'' I. .011 Sir.

WEIGHT REDUCTIONS FOR LOAD HANDLING DEVICES

2211 ROOM EXTENSION
ISTOrYED	 236 It,

HOOK BLOCK
s0 Ton,2Shure It,.630 NOTE:	 AR	 Load	

Handling

'ERECTED	 -	 2.62010•. 13 Ton, 1 Sheave ..	 ...	 ...	 . .	 . 3101IS s.
0<rleef and Boom Anacn menu
ire	 Considered Part of the Load

23 fl. JIB a 22 It. E X T. COMB. Aux	 (	 )lliary Boom H ead	 15 in.	 . ..19010. no	 Suitable Allowances MUST
1 ER E

.
	 6,000 I. A.ailtary Boom Mesa 119 sir.) 22010. BE MADE for Their Combined

.,ERECTED	 5010+. 5 Ton, Head.ene Ball	 . ..	 ... 15010x. Woght.
TH Ton, Head.... Ball 	 . . _ . . . . 2001b A. We ig hts are for Grote lurnnn.otReauciwn of moon OOOm Capacities. 10 Ton, Headache Bell . .500 ID,. equipment.

 "a..0 clmn is	 ]2 11. Eat. eloa .tie'

Distributed by:

GROVE MANUFACTURING
wig
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GROVE	 It—& kL E MZ @ io,Liata

BOOM — 33 ht. - 112 it 1 1 006,n is 34 1 4m. a section Doom; 2IUI power	 TRANSMISSION AND TORQUE CONVERTER— Engine mounted co nvener
hadeZodal s ections W 80 h. (24 .3&n) wwn integral Mack va lves on each 1.82:1 suL taw wtth PTO Id hydrau lic pumps. Remole mounted IWI
telescoping cylinder and a 32 F. (9.75m) 'Swnng.Away' lam,» Coon scan- powersnrn tansm irssion wwbn rear axle dsconnecL
si SPEEDS — 6 torwaro and 6 reve rse.
-34 fL-1361-. (10.3Bmx 4 1 45m). 5 section doom: 2 full power and l Power TURNING RADIUS— 23 It a in 17.11ml

pinned irademdal sections w 10, R (31.70m) mm "agral check valves AXLES — From: Purxfary d rive with dual slee ting cybndem mounted maid b
W each tei,,mo ng cyumer aria a 32 K (9 75m) 'SwingAway' lance frame .
boom edaia.on. Boom te•escooe s,,wtns are indviduaby conh011ed. Each Rear: Planetary trove win dual steering cyuncers mounted to allow 0 in to
boom seceon a suodoned on grw irate Imoregreted nylabon wear pads. 10 in (254mm) osulawn.

BOOM NOSE — Thrall sneaves m ounted on mealy Bury lapered miler Cent- OSCILLATION LOCKOUTS— Automa tic nydraulm on rear ax le Nlwscsaea
i gs. Removapre pin type rope gturds anw easy ree vi ng. Rope dead elm horn only won Wom own Dom.
W each side of me boom nose. SERVICE BRAKES — Ful' at on an lour wheels Size: 20 in. It 5 in. (50 9 nm It

BOOM ELEVATION — Dual double-ac ting hyoaubc cy li nders with integral 127mmi will 36 sq. in ( 232csr') mamxrs,
hoi ma valves. eievabon Imm -4- to 7C. Control lever and lool penal PARKING BRAKES — Front arie equipped	

in Flail sale" so ling set
p rovded for nerd o foot ope ration emeraencv am oarssrc ma sses

SWING— Bat bowing swing c -c, 36^_'=nbnuaus rota tion Greve Planetary STEERING — =non: z ,we-assis•.	 Yc:au, ,c coniml
Gear Bo. wrg a:nomat<ms,:sw-nc p+axe. han] ode,atCl positive (Plunge, Rear: c ut. nvNBW C. tlk • pa- :31=. lnoepemem I:o/y. ad rea' s!ee•
type) tumbioe iocx. Swig speei 2.E RPM. cones' a..ws .'naximum "On:ne Move maneuverability.

CAB — Tumtabie-mounted on vibration and sound- absoomg nrpder gromv TIRES — 21 00 is 25 - 24 a+ ear_ -rover type, tubeless.
masts. full vishon, aW stee, fully eribcsed. lamin ated salary glass windows '26.5 . 25 - 26 pry w ide case ea rth-mover type. luce lem

throughout removable w rleshield will storage prom5 idn, hinged sky69M '29.5 is 25 - 22 Dry wide base. earn-mover type. luxless. .
sliding left she door, skdng right sae and rear vem windows. Full length HYDRAU

LI
C SYSTEM:

control levels. ful ly adiustable operator s seaL Fu
ll engine msoumerim am RESERVOIR — 133 wlion 1503 bteq ca pacity. an steel we lded consvuc-

- mnVGTS. Cgmi3 atwnlsand and idolmid'life.- 
All

-tf8mc 4UpeS:rllCtNa and _- _ ---- -low	 tar.les, -[lean-tY1r8G444-and M4M.N 0:1 -gm i-.e!.
outhgger conpLls. sign: leveling bubble. boom angle indicators propane FILTER — Fun flw return h ire mplacea le canndge with try-pass prot ec -
heater, forced not air ore:roster. ele;mc windshield wi de r. dome light. dash lion and fi ll

er by-pass indicator.
lighL air hom. front cab mounted wok bg res. door and window locus. 21 : lb. PUMPS — A man gee pumps. lab GPM mpac ry . 1553 LPMI. Power
(1.25 kg.) dy type fire exbngusher. Meeting pump 18.7 GPM Capa city (71 LPM)- Pump disconnect ever ope,

CAB INSTRUMENTATION —Eng ne W pressure gage. engi
ne wale, empera- aced from miner deck.

titre gage. vortmeler. e lecmc Uel gage. elecmC tachometer. as pressure CONTROL VALVES— P recision four-way double-acting wi lthimegnlload
gage. tansmession and torque convener oil temperatu re gage. ceck mam and awn rebel valves. Fourindivrdual va lve banks cermmng

OUTRIGGERS — Hydrau lic couve-bo x m:egral ove r. main tra nsit: telescoping simumaneola mgeoemem.o.^.Jdi d tout L:ane functions .Maximumopefa-
beams. ver ti cal larks swift inlegras check valves and them anneal son hocks bon pressure 2500 PSI 1175.e kgs errir)
on each ver=W lack to secure oumgger)aclss at any le vel. Beamsextendto OIL COOLER— Fu

ll lUvv. fin and tube . ci l to aa.
21 R 0 in (5.10m) cemenne to cemerhne. reoad to 9 I. 5 in. (2-87m). POWER DISTRIBUTION— Wam bas. auxilia ry nost): (Boom elevation
Indedencent or simultaneous Comool in-oul•tryand-don Outngger can mid tele imme. main nasl boost Fl y lelespx. out riggers , rear erect. bit
trots in overa:cv s cab. Secueme control arrangement ebmnafes acodenv boost) (Sng).
el autwtdn. 24 in. oia (6ions akumrwm 

fl
oats with storage secs. MISCELLANEOUS STANDARD EQUIPMENT — Complete li ght pack.

MAINFRAME — An we lded construct ion with Ml depth wngitu6nals braced by age. Lod box and sloagewria. lende rs . hook-block lie down. e thermlectwn
cdwmembar4. Frame reireotxd at critical pants to insure a ngid Wm- cold starting aid. masers stunted rear view mrror.
table mounting. F ront and rear Willing. tow+ng • and be don lugs are integr al

with the mars frame.
'Derides op tional equipme nt

HOIST SPECIFICATIONS
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READ THIS...

FOREWORD

This manual contains information related to operational characteristics, servicing, maintenance and

adjustments of components incorporated on current production models of the RT65S and RT75S model
cranes.

Before placing your Grove crane into service, carefully read all sections of this manual. Keep in mind that

safe and proper operation of your machine depends upon your knowledge of the standard heavy equipment
safety rules and servicing and maintenance procedures contained herein.

Grove cranes are designed and engineered to provide maximum safety and performance with routine service

and maintenance. By following the recommended procedures in this manual, your Grove crane will provide
dependable service.

Because of the many variations of optional equipment and continued design improvement, certain detailed

information may not always apply. Always check identity of equipment before proceeding with service and

maintenance.

J
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1306 SOUTH VANCOUVER STREET, KENNEWICK, WASHINGTON 99337-3355
CRANE - RIGGING - WATER FRONT OPERATIONS - INSPECTION - CERTIFICATION

509-582-9303 - 509-586-0411

CERTIFICATE OF UNIT TEST AND/OR EXAMINATION OF
CRANE, DERRICK OR OTHER MATERIAL HANDLING DEVICE

RTIFICATE NO: 473-11-28-95 	 OWNERS ID NO: 224

1. OWNER: NEIL F. LAMPSON, INC.

2. OWNERS ADDRESS: POB 6510, KENNEWICK, WA 99336

3. DEVICE (CHECK),CRANE: X DERRICK: 	 OTHER:
LOCATION: (a)REMAINS AT WORKSITE: 	 (b)CHANGES WORKSITE: X
(c)BARGE:	 IF (b) OR (c) EXPLAINE: RENTAL EQUIPMENT

4. DESCRIPTION: ROUGH TERRAIN HYDRAULIC CRANE

5. MANUFACTURER: GROVE	 SERIAL NO: 30402

6. MAXIMUM RATED CAPACITY: 35 TON 	 MODEL NO: RT65S

7 !EEVICE STATUS, LIFTING: X 	 OTHER: NA

8. BOOM, LENGTH: 81'MAIN 32'JIB 	 TYPE: STRUCTURAL BOX/LATTICE JIB

9. TEST LOADS APPLIED:
RADIUS PROOF LOAD	 RATED LOAD	 OUTRIGGERS	 BOOM DIRECTION

(yes,no)	 (side,rear,360)
NA

DESCRIPTION OF PROOF LOAD: NA

10. BASIS FOR ASSIGNED LOAD RATINGS: MANUFACTURER/OWNER

11. REMARKS AND/OR LIMITATIONS IMPOSED: NONE, PERIODIC INSPECTION AND
OPERATIONAL TEST.

12. I CERTIFY THAT ON 11/28/94 THE ABOVE DEVICE WAS EXAMINED AND OR
TESTED BY THE UNDERSIGNED OR HIS AUTHORIZED REPRESENTATIVE WHO, IN
HIS OPINION, SAID THE UNIT MET THE REQUIREMENTS OF: ANSI B30.5

NAME OF AUTHORIZED PERSON: PAUL PARISH

SIGNATORY AUTHORITY:	 DATE: 11/28/94
Accredited by the State of Washington

Department of Labor & Industries, Certificate #105
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1306 SOUTH VANCOUVER STREE^^", 4	EWICK, WASHINGTON 99337-3355
CRANE - RIGGING - WATER FRONT OPERATIONS - INSPECTION - CERTIFICATION

509-582-9303 - 509-586-0411

CERTIFICATE OF UNIT TEST AND/OR EXAMINATION OF
CRANE, DERRICK OR OTHER MATERIAL HANDLING DEVICE

RTIFICATE NO: 473-11-28-95
	

OWNERS ID NO: 224

OWNER: NEIL F. LAMPSON, INC.

OWNERS ADDRESS: POB 6510, KENNEWICK, WA 99336

DEVICE (CHECK),CRANE: X DERRICK:	 OTHER:
LOCATION: (a)REMAINS AT WORKSITE:	 (b)CHANGES WORKSITE: X
(;°A RC- _:	 IF (b) OR (c) EXPLAINE: RENTAL EQUIPMENT

4. DESCRIPTION: ROUGH TERRAIN HYDRAULIC CRANE

MANUFACTURER: GROVE
	

SERIAL NOs 30402

6. MAXIMUM RATED CAPACITY: 35 TON
	

MODEL NO: RT65S

-ERVICE STATUS, LIFTING: X
	

OTHER: NA

6. BOOM, LENGTH: 81'MAIN 32'JIB 	 TYPE: STRUCTURAL BOX/LATTICE JIB

9. TEST LOADS APPLIED:
RADIUS PROOF LOAD 	 RATED LOAD	 OUTRIGGERS	 BOOM DIRECTION

(yes,no)	 (side,rear,360)
NA

DESCRIPTION OF PROOF LOAD: NA

0. BASIS FOR ASSIGNED LOAD RATINGS: MANUFACTURER/OWNER

1. REMARKS AND/OR LIMITATIONS IMPOSED: NONE, PERIODIC INSPECTION AND
OPERATIONAL TEST.

2. I CERTIFY THAT ON 11/28/94 THE ABOVE DEVICE WAS EXAMINED AND OR
TESTED BY THE UNDERSIGNED OR HIS AUTHORIZED REPRESENTATIVE WHO, IN
HIS OPINION, SAID THE UNIT MET THE REQ ?1?REMENTS OF: ANSI B30.5

AME OF AUTHORIZED PERSON: PAUL PARISH

SIGNATORY AUTHORITY:	 DATES 11/28/94
Accredited by the State of Washington

Department of Labor & Industries, Certificate #105
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CERTIFICATION of INSPECTION
Cart No. T a G	 Date of Insp. 1 l — 40 — -73

Un
it

 No. 42a	 Manuf. K"ITGUJO-4
Model 3 a) cm d	 S/N '.59 S (me 1

Eq. Type/Strucl. C.Q/SNa capacity_

CLASSIFICATION

PAUL PARISH, Consultant
CRANE • RIGGING • INSPECTION - CERTIFICATION

LONGSHORE is WATERFRONT OPERATIONS

(509) 582 - 9303

1306 SOUTH VANCOUVER

KENNEWICK, WASHINGTON 99337

CERTIFICATIOV of It ISPECTION
Carl 	3	 I ate of In! ^.^^ • Z_C^

Unit No._ Z24_ r ianuf.

Model,	S/N^;4^^ h,'

Eq. Type/! iuct. C^Q	 Capacity_ °55TON

PAUL PARISH, Consultant
CRANE • RIGGING • INSPECTION • CERTIFICATION

LONGSHORE & WATERFRONT OPERATIONS
(509) 582.9303

1 1 06 SOUTH VANCOUVER

KENT WICK, WASHINGTON 99337
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Attachment 4
Driving Logs and Miscellaneous

Submittals for the Test Pile Program
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SHEET PILE WALL INSTALLATION REPORT 	 Page of

SHEET PILE WALL INSTALLATION REPORT (CQAP)

Location Station: ITo Station:
Date: Weather: Temp.:
Inspector: Ilnstaller:

Sheet Pile Number:
I

Visual: (checked and acceptable)
a.	 Surface Condition
b.	 Length (supplied)
c.	 Linearity (acceptable)
d.	 Interlocks (acceptable)
e.	 End cut offs (acceptable)
f.	 Check sheet thickness (1/2")

Installation Data:
a Measure inclination %

perpendicular
parallel to barrier plane

b.	 Pile driver type
model

c. Time Start

d.	 Complete driving

e.	 Final Penetration (ft.)
f.	 Operation remarks
g.	 Driving Record

Time in seconds (vibratory)
Blows (impact)
0'-5'
5'-10'
10'-15'
15'-20'
20'-25'
25'-30'
30'-35'
35'-40'
40'-45'
45'-50'

Page 1
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FLETCHER GENERAL CONSTRUCTION
FLETCHER GENERAL, INC.

TACOMA BRANCH
P0, BOX 1684 • TACOMA, WA 98401

(2061572-7432 • FAX (2061627-4904

November 30, 1994

RCI Environmental, Inc.
PO Box 6090
Kent, Washington 98064

Attention: Roger Brown

RE: SHEET PILE BARRIER N-SPRINGS -- EQUIPMENT LIST

Dear Roger,

We will be using the following pieces of large equipment on the
above mentioned project. All this equipment complies with and
meets all requirements of WISHA and OSHA standards.

1.	 Manitowoc 3900 -- 100 Ton Crawler Crane.

2. Grove RT65S -- 35 Ton Rough Terrain Hydro-Crane.

3. APE Model 200 Vibratory Pile Driving Hammer.

4. APE Model 400 Vibratory Pile Driving Hammer.

S.	 Birminghammer B-3505 Direct Drive Diesel Hammer.

5. 1991 Chevrolet Pickup.

Please call me if you have any questions.

Sincerely,

FLETCHER GENERAL CONSTRUCTION

Richard W. Lien
Superintendent
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